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STATEMENT OF QUESTIONS PRESENTED 


The parties have agreed that the following are the 
questions presented: 


Whether the rules promulgated by the Federal Communi- 
cations Commission establishing permissible daytime sky- 
wave interference to the service of Class I broadcast 
stations from co-channel Class II stations are invalid: 


(1) in that the technical and engineering reasons and 
evidence upon which the Commission relies to sup- 
port its rules are arbitrary, capricious and unreason- 
able; 


in that the rules are not supported by substantial, 
reliable and probative evidence because they disre- 
gard recognized theories of radio propagation and 
certain field radiation measurements ; 


in that the rules are contrary to and in excess of the 
authority granted the Commission in Sections 303(f) 
and 303(r) of the Communications Act; and 


in that the standards of protection against daytime 
skywave interference adopted by the Commission are 
inadequate and in violation of Section 307(b) of the 
Communications Act. (JA 317) 
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THE FEDERAL COMMUNICATIONS COMMISSION 


BRIEF FOR PETITIONERS 


At issue is the legality of the standards promulgated by 
the Federal Communications Commission to establish the 
maximum permissible daytime skywave interference that 
Class II standard broadcast stations may cause the domin- 
ant co-channel Class I station. The effect of the standards, 
while on their face designed to mitigate the severe daytime 
skywave interference experienced by Class I stations, how- 
ever, will be to nullify the public interest finding by the 
Commission that Class I stations are not receiving an ade- 
quate degree of protection in light of basic allocation 
objectives. 


2 


JURISDICTIONAL STATEMENT 


On September 18, 1959, the Federal Communications 
Commission adopted an order, as supplemented on October 
21, 1959, promulgating for the first time standards which 
establish the maximum permissible daytime skywave inter- 
ference that may be caused the service of Class I standard 
broadcast stations by co-channel Class II stations. (JA 225) 
Petition for reconsideration of this order was timely filed 
by petitioners on October 22, 1959, and was denied in all 
respects by the Commission on December 9, 1959. (JA 253) 
Petitioners contended that the standards of protection 
adopted by the Commission were not only inadequate for 
the purpose they were designed to serve, but were based 
on interference curves that were in conflict with recognized 
theories of radio propagation as well as with actual meas- 
urements of skywave radiations made by the Commission 
itself. (JA 255) 


The instant petition for review was filed by petitioners on 


February 9, 1960, pursuant to Sections 402(a) and 405 of the 
Communications Act of 1934, Sections 2 and 4 of the Judi- 
cial Review Act of 1950 and Section 10 of the Administrative 
Procedure Act. 47 U.S.C. § § 402(a), 405; 5 U.S.C. § § 1032, 
1034; and 5 U. S. C. § 1009, respectively. (JA 313) 


As detailed in the petition for review, petitioner Clear 
Channel Broadcasting Service (CCBS) is an association of 
twelve independently owned and operated Class I-A stand- 
ard broadcast stations licensed by the respondent Federal 
Communications Commission. (JA 313-314)? Its members 
are KFT, Los Angeles, California; WFAA, Dallas, Texas; 
WSM, Nashville, Tennessee; WHAS, Louisville, Kentucky ; 


1 Under the Commission’s long standing broadcast allocation policy, a Class I 
station is defined as a ‘‘dominant station operating on a clear channel and 
designed to render primary and secondary service over an extended area and at 
relatively long distances. Its primary service area is free from objectionable 
interference from other etations on the same and adjacent channels, and its 
secondary service area free from interference except from stations on adjacent 
channels, and from stations on the same channel in accordance with the channel 
designation in § 3.25 or § 3.182.’’ 47 Code Fed. Regs. § 3.22(a) (Supp. 1960). 
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WHAM, Rochester, New York; WJR, Detroit, Michigan; 
WOAT, San Antonio, Texas; WBAP, Fort Worth, Texas; 
WHO, Des Moines, Iowa; WSB, Atlanta, Georgia; WGN, 
Chicago, Illinois; and WLW, Cincinnati, Ohio. CCBS was 
organized to preserve and improve clear channel broad- 
casting service in the United States and to that end has 
participated on its own behalf and in a representative 
capacity in proceedings before the Commission affecting 
clear channel service. (JA 3) 


Petitioner WSM, Inc., a Tennessee corporation, is the 
licensee of WSM, Nashville, Tennessee, a Class I-A stand- 
ard broadcast station, and is a member of Clear Channel 
Broadcasting Service. (JA 314) 


STATEMENT OF THE CASE 


Preliminary Statement 

Although the phenomenon known as skywave has been 
recognized for many years, it was not until 1959 that the 
Federal Communications Commission for the first time 
promulgated standards to protect the service of Class I 
standard broadcast stations against the severe interference 
experienced as a result of daytime skywave radiations from 
co-channel Class II stations. For when the present system 
of broadcast allocations was adopted by the Commission in 
1939, the Rules and Standards that evolved afforded pro- 
tection against skywave interference only at night and in 
the daytime against groundwave interference only. Until 
its adoption of the order at issue here, the Commission con- 
sistently took the position that its Rules and Standards did 
not afford any protection against daytime skywave inter- 
ference, however severe, and therefore refused to acknowl- 
edge daytime skywave interference as a legally relevant fact 
entitled to consideration in its licensing decisions under the 
Communications Act.? 


2 See, for example, L. B. Wilson, Inc. v. Federal Communications Commission, 
83 App. D. C. 176, 187, 170 F.2d 793, 804 (D. C. Cir. 1948) ; Harbenito Broad- 
casting Co. v. Federal Communications Commission, 94 App. D. C. 329, 331, 218 
F.2d 28, 30 (D. C. Cir. 1954). 
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The Skywave Phenomenon And Its 
Impact On The Service Of Class I Stations 


Where there are no conductors or reflectors as in free 
space, radio waves travel in straight lines. When, however, 
radio waves are radiated near a conductor such as the 
surface of the earth, currents are induced in the ground 
causing waves (groundwaves) to be propagated which 
follow the curvature of the earth. In addition to the ground- 
waves, radio waves (skywaves) are radiated in straight 
lines from the transmitting antenna directly into space. 
These waves are partially absorbed and partially refracted 
back to the surface of the earth by the ionized layer of the 
upper atmosphere known as the ionosphere. 


In the standard broadcast band, stations radiate both 
groundwave and skywave signals at all times. During the 
daytime, however, service is rendered almost exclusively by 
the groundwave signal, for at these hours, the skywave sig- 
nal is too inefficient to be relied upon to render a useful 
broadcast service. But in the nighttime, when the ionosphere 
acts as a more reliable reflecting medium, the skywave 
signal is much stronger and is not only capable of providing 
a useful broadcast service, but can do so at distances signi- 
ficantly greater than is possible by the groundwave signal. 
At the same time, the increased efficiency of the skywave 
signal in relation to the time of day complicates the inter- 
ference problems between stations. 

In adopting its present broadcast allocation scheme in 


3 The Court has heretofore had limited encounters with the skywave problem. 
See Harbenito Broadcasting Co. v. Federal Communications Commission, 94 
App. D. C. 329, 218 F. 2d 28 (D. C. Cir. 1954); and L. B. Wilson, Inc. v. 
Federal Communications Commission, 83 App. D. C. 176, 170 F. 2a 793 (D. C. 
Cir. i548). In both of these cases the question was whether the Commission 
must grant a hearing, and if so what type of hearing, to the licensee of an 
existing station who alleged objectionable daytime skywave interference as the 
result of a new station authorization. The Harbenito case also involved the 
propriety of the Commission’s deferral of action on a pending broadcast 
application until it decided the Daytime Skywave case which is here for review. 


5 


1939,* because of the differences between daytime and night- 
time propagation the Commission established two periods 
of broadcast time for determining service areas to be pro- 
tected from interference as well as the type and magnitude 
of interference against which stations were to be protected, 
t.e., ‘‘daytime’’ commencing at sunrise and ‘‘nighttime”’ 


beginning at sunset. 


Since highpower stations could provide an excellent grade 
of skywave service at night over large areas of the nation 
that otherwise would not be served (but could not serve 
areas of comparable dimension in the daytime because of 
less efficient skywave propagation), the Commission au- 
thorized Class I stations to operate on clear channels 
‘‘designed to render primary and secondary service over 
an extended area and at relatively long distances.’* And 


+ Under this scheme there are three classes of standard broadcast channels: 
‘*a clear channel is one on which the dominant station or stations render service 
over wide areas and which are cleared of objectionable interference within their 
primary service areas and over all or a substantial portion of their secondary 
service areas’’; ‘‘a regional channel is one on which several stations may 
operate with powers not in excess of 5 kilowatts’’; ‘‘a local channel is one on 
which several stations operate with powers not in excess of 1 kilowatt daytime, 
and 250 watts nighttime.’’ 47 Code Fed. Regs. § 3.21 (Supp. 1960). 

The standard broadcast stations operating on these channels are classified as: 
‘Class I station’’—‘‘a dominant station operating on a clear channel and 
designed to render primary and secondary service over an extended area and 
at relatively long distances’’; ‘‘Class II station’’—‘‘a secondary station 
which operates on a clear channel and is designed to render service over a 
primary service area which is limited by and subject to such interference as 
may be received from Class I stations’’; ‘‘Class III station’’—‘‘a station 
which operates on a regional channel and is designed to render service primarily 
to a metropolitan district and the rural area contiguous thereto’”’; ‘‘Class IV 
station’’—‘‘a station operating on a local channel and designed to render 
service primarily to a city or town and the suburban and rural areas contiguous 
thereto.’’ 47 Code Fed. Regs, § 3.22 (Supp. 1960). 

Clear channels are divided into two further groups: I-A channels to which 
there are assigned one “lass I station and one or more Class II stations operat- 
ing limited time or daytime only, and I-B channels to which there are assigned 
one or more Class I stations and one or more Class II stations operating day- 
time, limited time or unlimited time. 47 Code Fed. Regs. § 3.25 (Supp. 1960). 

5 As recently explained by the Commission, ‘‘these are channels on which 
the dominant class I-A and class I-B stations are given sufficient protection 
from cochannel and adjacent channel interference to enable them to render 
wide area service to remote communities and rural areas not reached by other 
AM stations.’’ 24 FCC Ann. Rep. 112 (1958). 
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since simultaneous operation on these channels at night 
would have caused destructive interference, co-channel 
Class II stations were required to employ such measures 
as were necessary to protect the nighttime skywave service 
of Class I stations from skywave interference. These pro- 
tections became operable at sunset and continued until 
sunrise. Specifically, Class II stations operating on clear 
channels were required to cease operation or operate under 
protective restrictions beginning at sunset. 


However, the transition from daytime to nighttime pro- 
pagation conditions is not instantaneous; rather, the in- 
tensity of skywave starts to increase substantially before 
sunset and does not cease at sunrise, but dissipates gradu- 
ally. The transition takes place over the periods of time 
from two hours before to two hours after sunset and from 
two hours before to two hours after sunrise. During the 
four hour period around sunset, skywave radiations build 
up until full nighttime conditions prevail; conversely, dur- 
ing the four hour period around sunrise, skywave radiations 
decline until full daytime conditions prevail (although sky- 
wave radiations are present in some amounts at all daytime 
hours). 


Thus, the different allocation structures for daytime and 
nighttime broadcasting which the Commission predicated 
on the concept of instantaneous transition from day to 
night and night to day did not accurately reflect the ac- 
tualities of the skywave phenomenon. At the time of its 
formulation, this policy may not have had undue adverse 
effects because the small number of broadcast stations made 
skywave interference during the transitional hours a rela- 
tively minor problem. But with the rapid proliferation of 
standard broadcast stations in the succeeding years, day- 
time skywave interference, as acknowledged by the Com- 
mission, reached horrendous proportions—to the extent 
that stations such as WCKY experienced skywave inter- 
ference to 96 per cent of its normally protected service 
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area at sunrise, 87 per cent one hour later and 64 per cent 
two hours later, thereafter diminishing until the approach 
of sunset when it began to build up again to similar pro- 
portions. (See pp. 8-9, infra) 


The Commission Undertakes To Reevaluate lis Skywave Policy 


In 1947, after repeated complaints demonstrating the 
severe impact of daytime skywave interference on the 
service of Class I stations, the Commission undertook to 
reevaluate its Rules and Standards in response to a petition 
filed by petitioner CCBS. (JA 1) Accordingly, on May 8, 
1947, the Commission adopted a notice of proposed rule- 
making instituting the so-called Daytime Skywave case, 
Docket No. 8333, in order ‘‘to receive evidence concerning 
the existence and extent of daytime skywave transmissions 
of standard broadcast stations and to promulgate what- 
ever rules and regulations may be necessary.’’ (JA 1-2) 
On June 4, 5 and 6, 1947, hearings were held at which evi- 
dence relating to daytime skywave radiations was adduced 
both by the Commission and interested parties, including 
petitioner CCBS. (JA 5 et seq.) This evidence confirmed 
that daytime skywave interference was severely disrupting 
the operations of Class I stations. 


The 1954 Proposed Report And Order 

Seven years later, on March 11, 1954, after a number of 
procedural steps which are not relevant here,’ the Com- 
mission adopted a proposed report and order upon which 
the order chatlenged here is substantially based. (JA 173) 


©The evidence consisted primarily of findings tabulated from six years of 
recordings made at Commission monitoring stations on seventeen transmission 
paths involving clear channel stations, From curves based on these tabulations 
the severity of skywave interference experienced by Class I stations within 
their normally protected contours during the transitional hours could be 
computed. (JA 5, 140 et seq.) 


7 Related to the Daytime Skywave Proceeding, but independent of it, is the 
Commission’s still pending Clear Channel inquiry, Docket No. 6741, into certain 
aspects of the clear channel concept, At various times in their lengthy history, 
these proceedings have been consolidated. (JA 182) 
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Reported at 10 Pike & Fischer Radio Regs. 1541. In its 
proposed order the Commission reviewed the evidence of 
daytime skywave interference amassed in 1947 and con- 
cluded that ‘‘Class I stations are not, in fact, receiving an 
adequate degree of protection from interference during the 
early morning and late afternoon hours in light of our 
existing standard broadcast allocation theory.’’ (JA 187) 
As the record revealed, ‘‘the interference during the tran- 
sitional hours may reach such a point as to undermine 
seriously the operation of the Class I station during a 
fairly substantial and important segment of the broadcast 
period [which] is critical to the fulfillment of a major allo- 
cation objective, that of providing some service to all areas 
of the country.’’ (JA 187) 


The Commission referred to a number of specific in- 
stances illustrating the destructive impact of daytime sky- 
wave interference on Class I service: 


The record reveals that at sunrise at Philadelphia, at 
which time the Class II station commenced operation, 
WCKY was limited to its 6.95 mv/m groundwave con- 
tour and thus suffered interference to about 96% of 
its normally protected service area, an hour later to its 
1.68 mv/m contour or 87% of this area, 2 hours later 
to its 0.45 mv/m contour or 64% of the service area, 
and that in the third hour interference within the 0.1 
mv/m contour ceased until the approach of sunset. At 
about 2 hours prior to sunset at Philadelphia, inter- 
ference again invaded WCKY’s normally protected 
contour; an hour later it extended to the 0.51 mv/m 
contour, thus interferring with 66% of its normally 
protected service area, and 2 hours later—sunset at 
Philadelphia and therefore, sign-off time for the Phila- 
delphia station—to the 2.55 mv/m contour or in 90% 
of the area. The skywave service which WCKY was 
otherwise capable of rendering was substantially im- 
paired in these periods. Another example demonstrat- 
ing the seriousness of transitional period interference 
involves Station KOA, Denver, and KFUO, a limited- 
time station in Clayton, Missouri. Beginning at 244 
hours prior to sunset at Denver, interference to the 
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groundwave service of KOA grows until sign-off at 
Clayton, KOA is limited to its 2.8 mv/m groundwave 
contour or to approximately 80% of the area within 
its normally protected contour. The record contains 
other similar examples of interference to Class I 
stations. (JA 186-187) 


In order to preserve its broadcast allocation structure, 
the Commission resolved to adjust the ‘‘conflicting interests 
of the Class I and Class II services with respect to daytime 
skywave transmission so that the original and still applic- 
able purpose of our allocation plan may be carried out.’’ 
(JA 187-188) Having made the basic policy decision to 
afford Class I stations some degree of protection against 
daytime skywave interference so as to preserve its alloca- 
tion structure, the Commission made specific proposals to 
that end and requested interested persons to submit cam- 
ments to ‘‘aid in reaching the proper determination with 
respect to the applicability of the proposed revisions.”’ (JA 
197) 


The specific proposals, so far as relevant here, were that 
(1) Class I stations would be protected on the basis of inter- 
ference conditions as they exist at sunset minus two hours; 
(2) the protection would be limited to the two-hour periods 
before sunset and after sunrise, and not extended to the 
rest of the day; (3) the protection would be limited to 
skywave interference from co-channel stations, and not 
include adjacent channel interference. (JA 189-193) To 
implement these proposals the Commission also proposed 
diurnal curves and tables from which the maximum per- 
missible interference could be computed. (JA 207 et seq.) 
The Commission conceded that in plotting these curves it 
disregarded a number of skywave measurements that it 
had made in favor of extending other measurements beyond 
their established ranges by extrapolation. (JA 192) The 
resulting curve afforded substantially less interference pro- 
tection than a curve reflecting the discarded measurements. 
(JA 273 et seq.) 
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In reply to the request for comments, petitioner CCBS 
contended that the Commission’s policy decision to afford 
Class I stations some degree of protection from destructive 
daytime skywave interference could not be reconciled with 
its proposal to extend protection on the basis of interference 
conditions as they existed at two hours before sunset.* 
According to the response, more interference would be 
possible under the Commission’s proposal than was actually 
the case when no protection at all was afforded by the Rules 
and Standards. CCBS also emphasized that the Com- 
mission erroneously computed its diurnal curves by reject- 
ing measurements which recorded greater interference than 
the extrapolated curves reflected. Thus compounding its 
error, the Commission inconsistently decided as a policy 
matter to afford Class I stations protection against destruc- 
tive daytime skywave interference, but actually proposed 
to nullify that determination by ineffectively implementing 
it. 


The Order Promulgating The Stendards At Issue Here 


Finally, on September 18, 1959, the Commission adopted 
an order terminating the Daytime Skywave proceeding and 
promulgating the standards of protection it had proposed 
in 1954. (JA 225) Reported at 27 F.C.C. 587; 18 Pike & 
Fischer Radio Regs. 1845. As to the basic policy question 
of affording some degree of daytime skywave interference 
protection to Class I stations, the Commission stated, 
“Upon review of our 1954 action and the comments con- 
cerning it, we affirm the basic conclusions therein reached.’’ 
(JA 237) The Commission also adopted substantially the 
specific implementation of that policy determination as 
proposed in its 1954 order. (JA 239-240) One matter left 
open in the 1954 proposals—the application of daytime 
skywave restrictions to existing Class II stations—was 

8 Since skywave interference builds up quite rapidly after sunset minus two 


hours, standards based on skywave interference conditions before the buildup 
would, at best, afford meaningless protection. (JA 256-259) 


11 


resolved by making the standards adopted applicable only 
to new or changed Class II facilities. (JA 240)? 


Since the standards adopted by the Commission allow 
substantially greater interference by new Class II stations 
in the direction of the supposedly protected Class I station 
than is actually being radiated by existing Class II stations 
as to which the standards do not apply, petitioner CCBS 
filed a timely petition requesting the Commission to recon- 
sider its order. (JA 253)’ According to the petition, the 
Commission’s policy determination to afford Class I sta- 
tions protection against destructive daytime skywave inter- 
ference was nullified in implementation by two fundamental 
errors: ‘‘(1) the use of sunset minus two hours as the time 
at which the amount of daytime skywave against which 
protection will be afforded Class I stations is determined; 
and (2) the use of inaccurate diurnal curves based on 
inadequate data.’’ (JA 255) As the petitioners explained, 
these errors placed the Commission in the anomalous posi- 
tion of having decided that ‘‘Class I stations are not, in 
fact, receiving an adequate degree of protection from 
interference during the early morning and late afternoon 
hours in light of our existing standard broadcast allocation 
theory,’’ but adopting standards of protection which did 
not apply to existing Class II stations and which, when 
applied to new Class II stations, authorized more inter- 
ference than was being experienced from the existing 
stations. (JA 256-262) 


® Among other things, the Commission partially lifted the so-called ‘‘freeze’’ 
on its processing of applications for facilities on clear channels and reversed 
its 1954 proposal to terminate ‘‘bonus hours’? altogether (i.¢., the operation of 
Class II stations until sunset at the location of the dominant Class I station 
when the latter is located west of the Class II station, which results in sub- 
stantial ekywave interference to the Class I station since it occurs largely when 
nighttime propagation conditions prevail) by providing that existing stations 
could continue to operate at these hours. (JA 242-243) 


20 On October 21, 1959, the Commission adopted an order modifying in part 
its September order, but did not alter the standards adopted so far as pertinent 
here. (JA 281) Reported at 27 F.C.C. 690; 18 Pike & Fischer Radio Regs. 
1857. 
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Although petitioners’ contentions were supported by data 
from the Commission’s own files, the Commission neverthe- 
less denied the petition for reconsideration. (JA 289) Re- 
ported at 27 F.C.C. 825; 18 Pike & Fischer Radio Regs. 1858 
(b). Acknowledging that ‘‘data has been submitted indicat- 
ing that the Commission’s criterion, based on conditions 
at sunset minus two hours, will allow considerable inter- 
ference from daytime skywave propagation at various 
times within the intervals under consideration,’ the Com- 
mission was of the ‘opinion that this in no way invalidates 
the use of this criterion.”” (JA 298-299) The Commission 
declared that it had selected ‘‘a reasonable balance.”’ (JA 
299) 


To square the protection actually afforded with its policy 
determination to lessen the destructive skywave inter- 
ference to which Class I stations were being subjected, the 
Commission stated that it afforded “‘the degree of pro- 
tection to the service of Class I stations which, on balance, 


we have considered to be most desirable.”’ (JA 299) The 
Commission further theorized that it “is not committed 
to afford and has not stated that it would afford, absolute 
protection from daytime skywave interference.” (JA 299) 
Without explaining how it was able to reconcile its deter- 
mination to afford some degree of protection with standards 
which actually worsened the existing situation, the Com- 
mission fell back on the abstract generalization that “we 
must keep in mind ‘the necessity of reaching an appropriate 
balance.’ ’? (JA 299)" 


312 The Commission dismissed as ‘without basis?’ petitioners’ claim that, in 
any event, the diurnal curves from which maximum permissible interference 
was to be computed were erroneous, (JA 301) 
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STATUTES INVOLVED 


The pertinent provisions of the Communications Act of 
1934 are as follows— 


Section 303, detailing the Commission’s powers, pro- 
vides in part: 


Except as otherwise provided in this chapter, the Com- 
mission from time to time, as public convenience, 
interest, or necessity requires, shall— 


(f) Make such regulations not inconsistent with law 
as it may deem necessary to prevent interference 
between stations and to carry out the provisions 
of this chapter: 


(r) Make such rules and regulations and prescribe 
such restrictions and conditions, not inconsistent 
with law, as may be necessary to carry out the 
provisions of this chapter. 47 U.S.C. § 303 (f) (r). 


Section 307, relating to the allocation of radio facilities, 


provides in part: 

(b) In considering applications for licenses, and 
modifications and renewals thereof, when and 
insofar as there is demand for the same, the 
Commission shall make such distribution of li- 
censes, frequencies, hours of operation, and of 
power among the several States and communities 
as to provide a fair, efficient, and equitable distri- 
bution of radio service to each of the same. 47 
U.S.C. $307(b). 


STATEMENT OF POINTS 


1. The Commission’s order promulgating permissible 
daytime skywave interference standards is arbitrary, capri- 
cious and unreasonable. 


2. The Commission’s order promulgating permissible 
daytime skywave interference standards is not supported 
by substantial evidence and does not set forth an adequate 
or rational basis for the action taken. 
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3. The Commission’s order promulgating permissible 
daytime skywave interference standards is in excess of and 
contrary to its rulemaking authority under Sections 303(f) 
and 303(r) of the Communications Act of 1934. 


4. The Commission’s order promulgating permissible 
daytime skywave interference standards does not comply 
with the mandate in Section 307(b) of the Communications 
Act of 1934 that the Commission shall provide for the fair, 
efficient and equitable distribution of radio services among 
the several states and communities. 


SUMMARY OF ARGUMENT 


The Commission gave as the reason for its order the 
necessity of affording Class I stations some degree of pro- 
tection against daytime skywave interference because that 
was “‘critical to the fulfillment of a major allocation objec- 
tive.”” Thus, formulating its expert judgment in the public 
interest upon ‘‘evidence concerning the existence and extent 
of daytime skywave transmissions of standard broadcast 
stations,’’ the Commission concluded that ‘‘Class I stations 
are not, in fact, receiving an adequate degree of protection 
from interference during the early morning and late after- 
noon hours in light of our existing standard broadcast 
allocation theory.”’ 


Having made that policy judgment (against which its 
action must be measured), the Commission proceeded to 
adopt standards purportedly designed to implement its 
judgment, but which nonetheless effectively deny Class I 
stations such as petitioner WSM the protection to which 
the Commission said they are entitled. The decision to 
afford at least some degree of protection simply cannot be 
reconciled with the ‘protection’ actually afforded. In- 
herently inconsistent action by an administrative agency 
is neither rational nor supported by substantial evidence, 
but is rather, arbitrary and capricious as well as contrary 
to the rulemaking authority vested in the agency by 
Congress. 
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At issue here therefore, in view of the Commission’s 
premise that ‘‘Class I stations are not, in fact, receiving 
an adequate degree of protection,’’ is the legality of the 
standards actually promulgated when judged by that 
premise. 

ARGUMENT 
I 


THE COMMISSION'S ORDER FIXES AND MAINTAINS DAYTIME SKYWAVE 
INTERFERENCE AT OBJECTIONABLE LEVELS CONTRARY TO ITS OWN 
PUBLIC INTEREST FINDINGS AND ALLOCATION OBJECTIVES 


The Communications Act of 1934 establishes a pervasive 
regulatory scheme ‘‘to secure the maximum benefits of 
radio to all the people of the United States’’ and entrusts 
the Federal Communications Commission ‘‘with compre- 
hensive powers to promote and realize the vast potentialities 
of radio.”?? Title III of the Act directs the Commission 
generally to ‘‘encourage the larger and more effective use 
of radio in the public interest’’ and vests the Commission 
with authority to ‘‘assign bands of frequencies to the 
various classes of stations, and assign frequencies for each 
individual station.’ Section 303(¢)(g); 47 U.S.C. § 303 
(c)(g). Especially pertinent here, the Commission is 
charged with making such rules and regulations as the 
‘public convenience, interest, or necessity requires’’ ‘‘to 
prevent interference between stations and to carry out the 
provisions of this chapter.’”’ Section 303(f)(r) ; 47 U.S.C. 
§ 303(f) (r)- 


12 National Broadcasting Co. v. United States, 319 U.S. 190, 217 (1943). 
See also Federal Radio Commission v. Nelson Bros. Bond & Mortgage Co., 289 
U.S. 266, 276 (1933) ; Begents v. Carroll, 338 U.S. 586, 598 (1950) ; Benanti v. 
United States, 355 U.S. 96, 104 (1957); Farmers Educ. & Coop. Union v. 
WDAY, Inc., 360 U.S. 525, 529 (1959). 

Extensive curtailment of service by reason of objectionable interference 
obviously cannot secure these ends nor facilitate the equitable apportionment 
of radio services in accordance with Section 307(b) of the Act. Cf. Hall v. 
Federal Communications Commission, 99 App. D.C 86, 91, 237 F.2d 567, 572 
(D.C.Cir. 1956). In this connection, Class I stations operating on clear channels 
are designed ‘‘to render wide area service to remote communities and rural 
areas not reached by other AM stations.’? 24 FCC Ann. Rep. 112 (1958). 


16 


Exercising its authority to ‘“‘prevent interference between 
stations,’’ the Commission instituted the Daytime Skywave 
case in 1947 in order ‘‘to receive evidence concerning the 
existence and extent of daytime skywave transmissions of 
standard broadcast stations and to promulgate whatever 
rules and regulations may be necessary.”’ (JA 1-2) Subse- 
quently, after reviewing the evidence amassed in response 
to its notice of proposed rulemaking, the Commission con- 
cluded that ‘‘Class I stations are not, in fact, receiving an 
adequate degree of protection from interference during the 
early morning and late afternoon hours in light of our 
existing standard broadcast allocation theory.”” (JA 187) 
For, as the evidence so clearly demonstrated, ‘‘the inter- 
ference during the transitional hours may reach such a 
point as to undermine seriously the operation of the Class I 
station during a fairly substantial and important segment 
of the broadcast period [which] is critical to the fulfillment 
of a major allocation objective, that of providing some 
service to all areas of the country.’’ (JA 187) Accordingly, 
‘Can adequate degree of protection’’ must be afforded Class 
I stations ‘‘so that the original and still applicable purpose 
of our allocation plan may be carried out.’’ (JA 188) 


Nonetheless, in the obscurity of diurnal curves and tech- 
nical language, the Commission failed to afford Class I 
stations such as petitioner WSM the protection to which 
they were said to be entitled in the public interest.* To say 
the least, the action of the Commission pays only verbal 
tribute to its premise of affording Class I stations some 
degree of protection against destructive daytime skywave 
interference. To state the matter more strongly, the reasons 


18 However much ‘‘ administrative expertise is to be respected, especially in 0 
technical a field as this,’’ courts cannot ‘‘blind’’ themselves to the plain error 
of an ‘‘inherently inconsistent’’ administrative decision. W. S. Butterfield 
Theatres, Inc. v. Federal Communications Commission, 99 App. D.C. 71, 76, 237 
F. 2d 552, 557 (D.C.Cir. 1956); Hall v. Federal Communications Commission, 
99 App. D.C. 86, 93-94, 237 F. 2d 567, 574-575 (D.C.Cir. 1956). See also 
Eastern-Central Motor Carriers Ass’n v. United States, 321 US. 194 (1944), 
which is discussed infra. 
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given by the Commission for its order squarely contradict 
the result reached. For the language of the Commission 
expresses at once a profound appreciation in the public 
interest of the severe impact of daytime skywave inter- 
ference on the service of Class I stations, but nullifies its 
own public interest determination to afford Class I stations 
some degree of protection by adopting standards which 
are meaningless. 


To be sure, the Commission repeatedly talks about the 
‘necessity of reaching an appropriate balance between the 
objectives of sufficient protection and provision for ade- 
quate service by a sufficient number of stations during 
daytime hours.’’ (JA 299) Certainly, in the circumstances 
of this case, no one would quarrel with the necessity, as well 
as the desirability, of balancing conflicting interests. But 
a balance denotes something on both ends of the scale beam. 
As the Supreme Court has stated, ‘‘theory is one thing. But 
the practicalities are different.’’ Ashbacker Radio Corp. 
v. Federal Communications Commission, 326 U.S. 327, 332 
(1945). 


In short, assessing the evidence of daytime skywave 
radiations which it had largely prepared,** the Commission 
found that ‘‘Class I stations are not, in fact, receiving an 
adequate degree of protection.”” Indeed, the Commission 
emphasized that ‘‘the interference during the transitional 
hours may reach such a point as to undermine seriously 
the operation of the Class I station during a fairly sub- 
stantial and important segment of the broadcast period 
[which] is critical to the fulfillment of a major allocation 
objective, that of providing some service to all areas of the 
country.’’ This imbalance, however, was not remedied by 
the standards of protection adopted by the Commission. 


24 At the time the Commission assembled its data concerning daytime skywave 
interference, there were approximately 300 Class II stations authorized to 
operate in the United States. At the time the Commission promulgated its 
standards of protection in 1959, there were almost 600 Class II stations 
authorized. 
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The Commission’s attempted rationalization for this anom- 
alous and inherently inconsistent order by repeated 
references to the ‘necessity of reaching an appropriate 
balance’’ only serves to obscure what really happened and 
is belied by the Commission’s own data. 


A. The Commission’s Findings Cannot Be Squared With The 
Standards Adopted 


The anomaly of the Commission’s decision can readily be 
substantiated on the basis of its own data. A brief recapitu- 
lation will be helpful: After careful consideration of the 
findings tabulated from extensive recordings made at its 
monitoring stations in 1940-1947, the Commission concluded 
that Class I stations were not receiving an adequate degree 
of protection against skywave interference from co-channel 
Class II stations during the so-called transitional hours. 
Consequently, the Commission resolved to afford Class I 
stations some degree of protection against this interference. 
When the standards of protection were finally promulgated, 
the Commission reaffirmed its determination that Class I 
stations must be afforded some degree of protection against 
destructive daytime skywave interference. However, the 
Commission based its standards on interference conditions 
at sunset minus two hours, thereby authorizing more day- 
time skywave interference than prompted the Commission 
to conclude in the first place that Class I stations were not 
receiving an adequate degree of protection. (See n. 8, p. 10, 
supra) 


To demonstrate that the Commission’s standards did not 
afford the protection they were supposed to effect, and 
actually worsened the existing situation, petitioners applied 
the standards to a representative number of Class II sta- 
tions authorized to operate on clear channels as of April 30, 
1954. (JA 273-276)** The results, in nowise questioned as 


25 This analysis is based upon the diurnal curves approved by the Commission, 
(JA 273) As explained above, these curves were plotted from the skywave 
radiation measurements made at FCC monitoring stations over a number of 
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to accuracy by the Commission, show that 55 of 59 Class I 
stations cause interference within the normally protected 
100 uv/m groundwave contour of the Class I-A station at 
sunset. Twelve of the Class II stations cause interference 
within the groundwave contour of the Class I-A station 
ranging from 100 uv/m to 500 uv/m; 10 cause interference 
to the Class I-A station within its 500 uv/m to 1 mv/m 
groundwave contour; 28 cause interference to the Class I-A 
station within its 1 mv/m to 2 mv/m groundwave contour; 
4 cause interference to the Class I-A station within its 2 
mv/m to 3 mv/m groundwave contour; and one causes 
interference to the Class I-A station to the 3.59 mv/m 
groundwave contour. At sunset minus one hour, 43 of the 
59 Class IT stations cause interference within the normally 
protected 100 uv/m groundwave contour of the Class I-A 
station. (JA 256-259) 


Even assuming that new Class II stations would cause 
no greater interference than existing Class II stations (to 


which the standards are not applicable), it is clear that 
they will cause interference of at least the same order that 
lead the Commission to conclude that Class I stations are 
not receiving an adequate degree of interference protection. 
(JA 257) 


But as a matter of fact, new Class II stations will cause 
even greater interference to the service of Class I stations 
than do existing Class II stations, for the Commission’s 
standards permit substantially greater radiation by new 
Class II stations in the direction of Class I stations than is 


years. In preparing these curves, all measurements beyond sunset minus one 
hour were rejected by the Commission in favor of extending the remaining 
measurements beyond their established ranges by extrapolation. Although 
extrapolation is a perfectly legitimate scientific technique, it should not be 
employed when actual measurements have been made which are not demon- 
strated, except by ipse dixit, to be inaccurate. Cf. Hall v. Federal Communica- 
tions Commission, 99 App. D.C. 86, 92-93, 237 F. 2d 567, 573-574 (D.C.Cir. 
1956). If the diurnal curves from which maximum permissible interference is to 
be computed reflected the discarded measurements, substantially greater inter- 
ference would be caused the service of Class I station. (JA 272) 
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actually being radiated by existing Class II stations. (JA 
258, 273-276) Stated another way, disregarding Class II 
power limitations, existing Class II stations could sub- 
stantially increase their radiations in the direction of the 
Class I station under the standards as adopted—yet it was 
the evidence of skywave radiations from existing Class II 
stations as of 1947 which the Commission said “supports a 
readjustment of the conflicting interests of the Class I and 
Class II services with respect to daytime skywave trans- 
mission so that the original and still applicable purpose of 
our allocation plan may be carried out.’ (JA 187-188) 


In sum, the interference conditions existing as of 1947 
when the Commission tabulated its skywave findings caused 
it to conclude that Class I stations were not receiving an 
adequate degree of protection against daytime skywave 
interference from co-channel Class IL stations. In 1959, 
when existing conditions had become substantially worse 
by a two-fold increase in the number of Class II stations, 


the Commission adopted standards of protection which did 
not apply to existing Class II stations and which, when 
applied to mew Class II stations, authorized more inter- 
ference than was being experienced from existing Class IT 
stations. Surely it cannot be said that such action is either 
rational or supported by substantial evidence." Nor can 
the hollow repetition of the ‘necessity of reaching an appro- 
priate balance’’ obscure the Commission’s failure to imple- 
ment its own decision by saying one thing, but doing 
another. 


port Broadcasting Corp. v. United States, 93 App. D.C. 342, 346, 210 F.2d 24, 
28 (D.C.Cir. 1954). 
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Bi odiged: Dy: The/Grounde) pon) W hice TheBeccrd :Discicves:lis 
Action Was Based, The Commission’s Order Cannot Stand 

As the Supreme Court declared in the first Chenery case,” 
and reaffirmed in the second Chenery case, ‘‘the grounds 
upon which an administrative order must be judged are 
those upon which the record discloses that its action was 
based.”’ And ‘‘if those grounds are inadequate or improper, 
the court is powerless to affirm the administrative action by 
substituting what it considers to be a more adequate or 
proper basis.’’ Ibid. For ‘‘to do so would propel the court 
into the domain which Congress has set aside exclusively 
for the administrative agency.’’ Ibid. 


Notwithstanding the Commission’s express determination 
as a matter of broadcast allocation policy that Class I 
stations are not receiving an adequate degree of daytime 
skywave protection, the net effect of the standards adopted, 
which on their face are designed to implement that judg- 
ment, is that Class I stations will experience even greater 


interference to their service areas in the future. That is 
true notwithstanding the Commission’s abstract expressions 
of the ‘‘necessity of reaching an appropriate balance.” 
Statements such as these squarely contradict what the Com- 
mission actually did—unless the standards that were 
adopted be deemed an implicit rejection of the determina- 
tion that ‘‘Class I stations are not, in fact, receiving an 
adequate degree of protection from interference during the 
early morning and late afternoon hours in light of our exist- 
ing standard broadcast allocation theory.’? That the Com- 
mission did not intend so to undercut its own public interest 
determination seems clear from the fact that it was carefully 


17 Securities and Exchange Commission v. Chenery Corp., 318 U.S. 80, 87 
(1943). See also Democrat Printing Co. v. Federal Communications Commis- 
sion, 91 App. D.C. 72, 77-78, 202 F.2d 298, 302-303 (D.C.Cir. 1952) ; Mississippi 
River Fuel Corp. v. Federal Power Commission, 82 App. D.C. 208, 224, 163 F.2d 
433, 449 (D.C.Cir. 1947). 


18 Securities and Exchange Commission v. Chenery Corp., 332 U.S. 194, 196 
(1947). 
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reaffirmed in the very order which adopted the standards 
of protection. (JA 237) In any event, the policy decision 
and its implementation squarely contradict one another.” 


In a case comparable to that here, the Supreme Court 
held than an inherently inconsistent decision by the Inter- 
state Commerce Commission could not stand. Eastern- 
Central Motor Carriers Ass’n v. United States, 321 U.S. 194 
(1944). There the ICC had enunciated the policy that 
volume freight rates must relate to cost economies or be 
condemned as unjust and unreasonable. At the same time, 
however, the ICC announced that competition between 
carriers is an appropriate consideration in determining 
whether volume rates are just and reasonable. Since the 
latter expression of relevant volume rate considerations 
“‘squarely contradicts’? (id. at 202) the policy that cost 
economies are the sole criterion, the Supreme Court 
reversed. 


Similarly, in Hall v. Federal Communications Commis- 


ston, 99 App. D.C. 86, 237 F.2d 567 (D.C.Cir. 1956), this 
Court set aside an inherently inconsistent decision by the 
Federal Communications Commission. This Court’s opinion 


19 Nor can the Commission’s action be viewed as a permissible ad hoc 
departure from established principle or policy. Cf. Interstate Broadcasting Co. 
v. Federal Communications Commission, 105 App. D.C. 224, 227-228, 265 F.2d 
598, 601-602 (D.C.Cir. 1959) ; Van Curler Broadcasting Corp. v. United States, 
98 App. D.C. 432, 434-435, 236 F.2d 727, 722-730 (D.C.Cir. 1956), cert. denied, 
352 U.S. 935 (1956) ; Logansport Broadcasting Corp. v. United States, 93 App. 
D.C. 342, 346, 210 F.2d 24, 28 (D.C.Cir. 1954); Beaumont Broadcasting Corp. 
v. Federal Communications Commission, 91 App. D.C. 111, 115-116, 202 F.2d 
306, 309-310 (D.C.Cir. 1952). Not only was the Commission’s action not 
intended to be a departure or inroad on its determination to afford Class I 
stations some degree of interference protection, but more important, the Com- 
mission intended its standards to be the implementation of that determination. 
Having made such a decision, the Commission ‘‘could not, 90 long as the 
[decision] remained unchanged, proceed without regard’’ to it. Service v. 
Dulles, 354 U.S. 363, 388 (1957); cf. Vitarelli v. Seaton, 359 U.S. 535, 539 
(1959). 


20If the ‘‘administrative process will best be vindicated by clarity in its 
exercise,’’ the order at issue here represents a negation of that principle. 
Phelps Dodge Corp. v. National Labor Relations Board, 313 U.S. 177, 197 
(1941). 
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carefully analyzed the Commission’s inconsistent use of 
propagation curves to justify its action, and concluded that 
“‘to deprive appellants of the propagation curves * * * while 
approving its own use of the curves * * * is arbitrary and 
capricious.’’ Id. at 94 & 575.” 


What the Commission has done here is to promulgate 
meaningless standards of protection against destructive 
daytime skywave interference, so as to wipe out its own 
public interests findings. For while the Commission’s 
opinion proclaims the virtues of ‘‘reaching an appropriate 
balance,’”’ it actually codifies the existing interference 
imbalance which it found to be neither in the public interest 
nor consistent with its allocation objectives. 


CONCLUSION 


For all of the preceding reasons, the order of the Federal 
Communications Commission should be set aside. 


Respectfully submitted, 


Reep T. Rotwo 
R. Russert Eacan 
JosePH DuCorvE 


of 


Kimx.uanp, Exxis, Hopson, CHAFFETZ 
& Masrers 
800 World Center Building 
Washington 6, D. C. 


Attorneys for Petitioners 
June 30, 1960 


21 Recently, this Court’s Functional Music decision overturned an FOC 
order in which the result reached was not justified by the reasons upon which 
the Commission relied to support its action. Functional Musto, Inc. v. Federal 
Communications Commission, — App. D.C. —, 274 F.2d 543 (D.C.Cir. 1958), 
cert. denied, 361 U.S. 813 (1959). And in Hush-A-Phone Corp. v. United States, 
99 App. D.C. 190, 238 F.2d 266 (D.C.Cir. 1956), this Court set aside a Com- 
mission order whose premise of preventing injury to the telephone system by 
subscriber use of foreign attachments could not be squared with its barring 
of the innocuous hush-a-phone device, 


REPLY BRIEF FOR PETITIONERS 


| 
IN THE | 


United States Court of Appeals 


For THE District oF CoLuMBIA Circevir 
| 
| 
| 


No. 15,552 
—_ | 


CLeaR CHANNEL BroapcastinG Service axp WSM, INc., 


*,? i} 
Petitioners | 


v. | 

- | 
Usitep States or AMERICA AND THE FEDERAL 
Communications Comission! Respondents 

1 

i} 

PETITION TO REVIEW AND SET ASIDE AN ORDER OF TIE 
FEDERAL COMMUNICATIONS COMMISSION 


| 
Court of Appeals 
| 
| 


Reep T. Roto | 
R. Russei. Eacax 
JosepH DuCorvr 
of 
Kirkianp, Exvuis, Hopsox, CHAFFETZ 
& Masters | 
800 World Center Building 
Washington 6, D. C. 


Attorneys for Petitioners 


August 25, 1960 


= 
Press or Byron S. Avams, Wasuncton, D.C. 


Pretimrnary STaTEMENT 


Tae Anomaty or THE Commission’s Orpen Is 
UNRESOLVED 


Tuer Issues Are Property Berore THE Court at Tus 


AUTHORITIES CITED 
Cases: 


Aeronautical Radio, Ine. v. United States, 106 App. 
D.C. 304, 272 F. 2d 533 

American Trucking Ass’ns v. United States, 344 U.S. 
298 


Bendix Aviation Corp. v. Federal Communications 
Commission, 106 App. D.C. 304, 272 F. 2d 533 .... 

Columbia Broadcasting System v. United States, 316 
U.S. 407 

Democrat Printing Co. v. Federal Communications 
Commission, 91 App. D.C. 72, 202 F. 2d 298 

East Texas Motor Freight Lines, Inc. v. Frozen Food 
Express, 351 U.S. 49 

Euclid v. Ambler Realty Co., 272 U.S. 365 

Extended Hours for Daytime Operation, 25 F.C.C. 1135 

Federal Communications Commission v. American 
Broadeasting Co., 347 U.S. 287 

Frozen Food Express v. United States, 351 U.S. 40 .. 

Functional Music, Inc. v. Federal Communications 
Commission, —— App. D.C. —, 274 F. 2d 543 .. 2,9 

Hall v. Federal Communications Commission, 99 App. 
D.C. 86, 237 F. 2d 567 

Helvering v. Reynolds, 313 U.S. 428 

Helvering v. Wilshire Oil Co., 308 U.S. 90 

Mississippi River Fuel Corp. v. Federal Power Com- 
mission, 82 App. D.C. 208, 163 F. 2d 433 

Reo Broadcasting Co. v. United States, 319 U.S. 
1 


Index Continued 


Page 

National Labor Relations Board v. Capital Transit Co., 
95 App. D.C. 310, 221 F. 2d 864 

Securities and Exchange Commission v. Chenery Corp., 
318 U.S. 80 

Securities and Exchange Commission v. Chenery Corp., 
332 U.S. 194 

United States v. Storer Broadcasting Co., 351 U.S. 192 

W. S. Butterfield Theatres, Inc. v. Federal Communi- 
cations Commission, 99 App. D.C. 71, 237 F. 2d 
552 


MISCELLANEOUS: 


13 FCC Ann. Rep. (1947) 
20 FCC Ann. Rep. (1954) 
21 FCC Ann. Rep. (1955) 


Hearings before a Subcommittee of the Senate Select 
Small Business Committee on Daytime Radio 
Broadcasting, 85th Cong., lst Sess. (1957) 


United States Court of Appeals 


No. 15,552 


Cuzar Cuannet Broapcastine SERVICE AND WSM, Inc., 
Petitioners 


Vv. 


Unrrep Srares or AMERICA AND THE FEpERAL 


CoMMUNICATIONS Commission, Respondents 


PETITION TO REVIEW AND SET ASIDE AN OEDEE OF THE 
FEDERAL COMMUNICATIONS COMMISSION 


_—_ 


REPLY BRIEF FOR PETITIONERS 


PRELIMINARY STATEMENT 


Respondents’ brief does not deny that the standards at 
issue here allow a new Class II station to cause more 
interference than was actually caused by existing Class 
II stations when no daytime skywave protection at all 
was afforded Class I service by FCC Rules and Standards. 
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that the standards and the Commission’s basic public 
interest findings are in irreconcilable conflict, respondents 
disown the findings of the Commission’s order that 
“Class I stations are not, in fact, receiving an adequate 
degree of protection from interference during the early 
morning and late afternoon hours in the light of our 
existing standard broadcast allocation theory. o~' < We 
therefore believe that the record supports a readjustment 
of the conflicting interests of the Class I and Class II 
services with respect to daytime skywave transmission so 
that the original and still applicable purpose of our alloca- 
tion plan may be carried out.”” (JA 187-88) 


Respondents try to avoid those findings by ascribing to 
the Commission a decision to afford only ‘‘some protection 
against daytime skywave interference from some Class 
II stations”? (Br. p. 27)—without any reference to the 
Commission’s critical findings. Respondents therefore 
stake their entire argument on the claim that the Commis- 


sion did not undertake ‘‘to decrease the amount of per- 
missible skywave interference or, at least, to insure that 
no greater interference will be permitted.”? (Br. p. 26) 
This theory, however, finds no support in the record, and, 
as this Court has repeatedly ruled, Commission action 
must stand or fall on the record.’ 


1£.g., Functional Music, Inc. v. Federal Communications Commission, —— 
App. D.C. , 274 F. 2d 543 (D.C. Cir. 1958), cert. denied, 361 U.S, 813 
(1959) ; Democrat Printing Co. v. Federal Communications Commission, 91 
App. D.C. 72, 202 F. 2d 298 (D.C. Cir. 1952). See National Labor Relations 
Board vy. Capital Transit Co., 95 App. D.C. 310, 221 F. 2d 864 (D.C. Cir. 
1955); Mississippi River Fuel Corp. v. Federal Power Commission, 82 App. 
D.C. 208, 163 F. 2d 433 (D.C. Cir. 1947). 

These decisions reflect the holding by the Supreme Court in Securities 
and Exchange Commission v. Chenery Corp., 318 U.S. 80, 87 (1943), that 
‘«The grounds upon which an administrative order must be judged are those 
upon which the record discloses that its action was based.’’ (emphasis added) 
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The Anomaly of the Commission’s Order Is Unresolved? 


Respondents do not controvert or dispute that under the 
standards adopted a new Class II station can cause more 
daytime skywave interference to the service of Class I 
stations than do existing Class II stations. In fact, they 
would apparently concede the invalidity of the standards af 
the Commission had determined ‘‘to decrease the amount 
of permissible skywave interference or, at least, to insure 
that no greater interference will be permitted.” (Br. pp. 
25-26) But, they contend, less was involved, because ‘the 
Commission meant no more than that some protection 
against daytime skywave interference from some Class 
II stations was required’’ (Br. p. 27) thereby divorcing 
the standards from the Commission’s findings as to the 
effects of daytime skywave interference on Class I service. 


The explanation tendered by respondents for the Com- 
mission’s order just cannot be squared with the record. 
At all times, the Commission made it clear that ‘Class I 
stations are not, in fact, receiving an adequate degree of 
protection from interference during the early morning 
and late afternoon hours in the light of our existing 
standard broadcast allocation theory [and] that the record 
supports a re-adjustment of the conflicting interests of the 
Class I and Class II services with respect to daytime 
skywave transmission so that the original and still applica- 
ble purpose of our allocation plan may be carried out.” 


2Lest there be a misunderstanding, the Commission’s decision not to 
afford Class I stations protection against daytime skywave interference 
when its Rules and Standards were promulgated in 1939 was not reached, 
as respondents state (Br. p. 8), “primarily because’’ of the variable and 
temporal nature of skywave signals. As the Commission itself has explained, 
the decisive factor was that ‘‘daytime skywave interference [had] been of 
no particular significance in that there were so few daytime stations and 
they were generally so far removed from the dominant clear channel stations 
that no interference was involved. As a result of the large number of 
daytime stations now in operation, however, interference to the dominant 
stations during the so-called transition period from nighttime to daytime and 
from daytime to nighttime has become a problem necessitating consideration,’ 
13 FOC Ann, Rep. 17 (1947). (See JA 181-82; Pet. Br. pp. 6-7) 
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(JA 187-88) Thus, the Commission’s order declares ex- 
actly the contrary of respondents’ contention. Indeed, it 
is difficult to contrive language which would have made its 
decision any plainer than that actually used by the 
Commission: 


We have examined the interference shown and have 
concluded that Class I stations are not, in fact, receiv- 
ing an adequate degree of protection from interference 
during the early morning and late afternoon hours in 
the light of our existing standard broadcast allocation 
theory. Here we wish to emphasize again that that 
theory condoned a certain degree of interference dur- 
ing the transitional period as necessary if the second- 
ary Class II service was to be effectively promoted. 
But as demonstrated by the WCKY-Philadelphia case, 
the subject record does reveal that the interference 
during the transitional hours may reach such a point 
as to undermine seriously the operation of the Class I 
station during a fairly substantial and important seg- 
ment of the broadcast period. As shown earlier, that 
type of operation is critical to the fulfillment of a 
major allocation objective, that of providing some 
service to all areas of the country. We therefore 
believe that the record supports a re-adjustment of the 
conflicting interests of the Class I and Class IT services 
with respect to daytime skywave transmission so that 
the original and still applicable purpose of our alloca- 
tion plan may be carried out. (JA 187-88)? 


Evidently realizing the vulnerability of their explana- 
tion, respondents assure the Court that the language quoted 
is ‘‘isolated’’ and must be read in ‘‘context.’’ (Br. p. 27) 
But respondents cannot so simply dispose of the Commis- 


3As the Commission later confirmed in explaining its own decision, it 
proposed ‘‘certain changes in its rules which would provide somewhat in- 
creased protection to class I stations against interference caused by the 
daytime skywave type of transmission.’’ 20 FOC Ann. Rep. 96 (1954); 
and 21 FCC Ann. Rep. 102 (1955), ‘New stations would be required to 
restrict radiation to a specified degree in the direction of the service areas 
of domestic dominant Class I stations in order to reduce potential interference 
from skywave transmission shortly after sunrise and shortly before sunset.’’ 
(emphasis added) 
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sion’s carefully formulated findings. Not only do the find- 
ings themselves explode their theory, but respondents can 
point to no facts or circumstances disclosed by the record 
which bridge the gap between the Commission’s findings 
and its standards which are supposed to implement those 
findings. 

Moreover, the Commission itself has demonstrated else- 
where that the argument urged here is untenable. Shortly 
before its final order in this case, the Commission stated 
that any proposal to permit existing Class II stations to 
increase their daytime skywave interference to Class I 
service would be ‘‘diametrically opposed”’ to its findings 
here. Extended Hours for Daytime Operation, 25 F.C.C. 
1135, 1140; 17 Pike & Fischer R.R. 1669, 1674 (1958) ; and 
Hearings before a Subcommittee of the Senate Select Small 
Business Committee on Daytime Radio Broadcasting, 85th 
Cong., 1st Sess. 147 (1957).* Confronted here with a plain 
contradiction, respondents argue that new Class IT stations 


may nonetheless be allowed to cause more interference than 
existing Class II stations.* But since, as the Commission 


4Under the standards adopted, existing Class II stations (to which the 
standards do not apply except for changes in facilities) could substantially 
inerease their radiations in the direction of the dominant Class I station. 
(JA 258, 273-76; Pet. Br. pp. 19-20) 


3 That contradiction can be expressed in the following hypothetical: A zoning 
commission inquires into the noise caused by air conditioners in residential 
areas and finds that existing air conditioners are causing noise of 10 decibels. 
Concluding that noise of this order is inconsistent with its objectives for 
residential areas, the zoning commission promulgates noise standards for air 
conditioners where none had existed before. As promulgated, these standards 
provide that existing air conditioners may continue making noise at 10 db while 
new air conditioners may make ‘‘only’’ 15 db—5 db more than the commission 
found to be objectionable in the first place. Substitute daytime skywave 
interference for noise and radio stations for air conditioners and you have 
precisely what the FCC did here. 

Respondents’ assertion that such standards ‘‘will positively aid and protect 
[Class I stations] from interference to which they would otherwise be sub- 
jected’’ (Br. p. 25) is sheer sophistry. To be sure, the standards literally 
‘simpose a ‘ceiling’? on future daytime skywave interference’? from new 
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has stated, an increase in daytime skywave interference 
from existing Class II stations would be “‘diametrically 
opposed”? to its findings here, then standards which allow 
new Class II stations to cause more interference than exist- 
ing stations must be, a fortiori, “‘diametrically opposed”? 
to the Commission’s findings.® 


In sum, respondents treat the Commission’s public inter- 
est findings, not as the touchstone for its interference stand- 
ards, but as ‘‘isolated’’ statements to be read in *“context,”’ 
so as to allow new Class II stations to cause more daytime 
skywave interference than has been experienced from exist- 
ing stations. Never has a court allowed an agency chart- 
ered by Congress to promote the public interest to act in 
plain disregard of its own publicly announced findings. 
Nor does it suffice, as respondents’ brief would have it, to 
formulate post litem motam explanations which do not even 
superficially harmonize the agency’s word with its deed. 
Te TA nT 
Class II stations (idid.), but that ‘‘ceiling’’ allows new Class II stations 
to cause more interference than existing Class II stations whose interference, 
the Commission concluded, is ‘undermin[ing] seriously the operation of the 
Class I station during a fairly substantial and important segment of the 
broadcast period [which] is critical to the fulfillment of a major allocation 
objective, that of providing some service to all areas of the country.’’ 
(JA 187) 


6 Respondents would also escape the consequences of the standards adopted 
by interjecting that a new station always causes additional interference. 
(Br. pp. 18, 24-25) This inapposite observation (other things being equal, 
one more station always adds to the total interference level) only serves 
to confound the issue here. For at no time has the issue been the aggregate 
level of daytime skywave interference, but rather, the amount of interference 
caused by each Class II station. 

Equally confusing is respondents’ charge that petitioners have shown 
“merely that there are alternative views that might conceivably have pre- 
vailed.’? (Br. pp. 17, 23) Clearly, petitioners have demonstrated, and 
respondents’ brief nowhere refutes, that the particular standards adopted 
not only perpetuate, but substantially worsen interference conditions which 
the Commission found to be contrary to the public interest and its allocation 
objectives. (See Pet. Br. pp. 18-20) It is this anomalous action which is 
here for review. The fact that there may be alternative ways to implement 
the Commission’s basie public interest determination to afford Class I stations 
some degree of interference protection is, of course, irrelevant to this issue. 
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For when, as is the case here (see Resp. Br. pp. 22-23), a 
reviewing court is ‘‘dealing with a determination or judg- 
ment which an administrative agency alone is authorized 
to make, [it] must judge the propriety of such action solely 
by the grounds invoked by the agency. If those grounds 
are inadequate or improper, the court is powerless to affirm 
the administrative action by substituting what it considers 
to be a more adequate or proper basis. To do so would 
propel the court into the domain which Congress has set 
aside exclusively for the administrative agency.’’ Securi- 
ties and Exchange Commission v. Chenery Corp., 332 U.S. 
194, 196 (1947).7 


The Issues Are Properly Before the Court at This Time 


Respondents close their brief with an afterthought juris- 
dictional argument (Br. p. 34 n. 18) that overlooks the long 
line of rulings by the United States Supreme Court con- 
firming that rulemaking action by the Federal Communica- 


7 With respect to the permissible radiation curves themselves, respondents’ 
argument that petitioners must demonstrate the ‘‘accuracy of the actual 
measurements,’’ which the Commission erroneously discarded in favor of 
extrapolated radiation curves (Br. p. 34), is the same argument rejected 
by this Court in Hall v. Federal Communications Commission, 99 App. D.C. 
86, 237 F. 2d 567 (D.C. Cir. 1956). There the Commission refused to make 
findings based upon propagation curves it had prepared unless the particular 
application was demonstrated to be ‘‘actually accurate’’ by the person rely- 
ing on it. Id. at 93, 237 F. 2d at 574. (emphasis in original) The Court 
held that this was error. See W. S. Butterfield Theatres, Inc. v. Federal 
Communications Commission, 99 App. D.C. 71, 237 F. 2d 552 (D.C. Cir. 1956). 

Here the permissible radiation curves were plotted from actual skywave 
measurements made at Commission monitoring stations, (JA 207 et seq.) 
In plotting these curves, the Commission rejected all of the actual measure- 
ments beyond sunset minus one hour and extended the remaining measure- 
ments beyond their established ranges by extrapolation. (JA 192) The 
explanation offered for this action was that the discarded measurements were 
inaccurate. If that was, in fact, the case, then they were no doubt properly 
rejected. But the plain fact is that the measurements were not demonstrated 
to be inaccurate—unless the Commission’s bare statement of inaccuracy is 
to be accepted as such a showing. In these circumstances, the burden is 
surely not upon petitioners to demonstrate that the actual measurements are 
‘‘aetually accurate.’’ 
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tions Commission is ripe for review at the time of its pro- 
mulgation and that review need not be deferred until en- 
forcement is actually threatened.® 


To paraphrase the Columbia Broadcasting case, 


Here the Commission exercised its rule-making power 
by adopting regulations whose operation is not made 
subject to future administrative determinations, save 
only as the Commission may be called on to decide in 
any given case whether a station’s [operation or pro- 
posed operation] is within the regulations. The regu- 
lations’ applicability to all who are within their terms 
does not depend upon future administrative action. 
Instead, they operate to control such action and to 
determine in advance the rights of others affected by 
it. * * * The regulations are the effective implement by 
which the injury complained of is wrought, and hence 
must be the object of the attack. It is because they are 
an exercise of the rule-making power, and because they 
presently determine rights on the basis of which the 
Commission is required to withhold [or issue] licenses 
* * * that there is an order within the meaning of 


§ 402(a) * * * [Petitioners’] standing to maintain the 
present suit * * * is uneffected by the fact that the 
regulations are not directed to [petitioners] and do not 
in terms compel action by [them] or impose penalties 
upon [them] because of [their] action or failure to act. 
It is enough that, by setting the controlling standards 


8 E.g., Columbia Broadcasting System v. United States, 316 U.S. 407 
(1942); Federal Communications Commission v. American Broadcasting Co., 
347 U.S. 284 (1954); United States v. Storer Broadcasting Co., 351 U.S. 
192 (1956) ; ef. Euclid v. Ambler Realty Co., 272 U.S. 365 (1926); American 
Trucking Ass’ns Vv. United States, 344 U.S. 298 (1953). 

The Brownlow and Mills cases cited by respondents (Br. p. 35 n, 18) do 
not hold otherwise. Not only are these cases bare of any discussion support- 
ing respondents’ argument, but they involved facts totally unlike those 
here. Brownlow was a mandamus action to compel issuance of a building 
permit. Since the permit was issued pending appeal to the Supreme Court, 
the case was dismissed. Mills was an equity proceeding to secure the right 
to vote in an election. Since the election was held pending appeal, the case 
was also dismissed. The Maryland Casualty case (Resp. Br. p. 35 n. 18) 
is equally remote. 
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for the Commission’s action, the regulations purport 
to operate to alter and affect adversely [Class I serv- 
ice]. 316 U.S. at 420-22. 


Accordingly, regulations issued in a rulemaking proceed- 
ing are no less amenable to review than their application 
to a particular set of facts.® Actually, in the Pacific States 
Boz case, which is repeatedly invoked by respondents’ brief 
(pp. 17, 21, 23, 33, 36), the Supreme Court entertained a 
constitutional challenge to administrative regulations gov- 
erning the size of fruit and vegetable containers immedi- 
ately after their promulgation but before actual enforce- 
ment or application. 


Apart from the fact that the authorities confirm the 
appropriateness of review at this time, which alone requires 
rejection of respondents’ argument, the argument is invalid 
for additional reasons. 


The possible revision of the daytime skywave standards 
as a result of Commission action in the pending Clear 


nel proceeding, which is stressed by respondents (Br. p. 35 
n. 18),_is without significance. Even the most meticulously 
written administrative regulations are not permanently 
frozen so as to preclude ‘‘adjustment to change, flexibility 
in light of experience, swiftness in meeting new or emer- 
gency situations,’’ Helvering v. Wilshire Oil Co., 308 U.S. 
90, 101 (1939), but are necessarily ambulatory in view of 
the agency’s ‘‘continuing rule-making power.’’ Helvering 
v. Reynolds, 313 U.S. 428, 432 (1941). In this very case, 
the Commission stated that ‘‘the data utilized by the Com- 
mission to establish rules and standards is constantly under 
review and where new data become available, the rules and 


9See Functional Music, Inc. v. Federal Communications Commission, —— 
App. D.C. » 274 F. 2d 543, 546-47 (D.C. Cir. 1958), cert. denied, 361 
U.S. 813 (1959). In this connection, compare Bendix Aviation Corp. v. 
Federal Communications Commission, 106 App. D.C. 304, 272 F. 2d 533 
(D. C. Cir. 1959), with Aeronautical Eadio, Inc, v. United States, 106 App. 
D.C. 304, 272 F. 2d 533 (D.C. Cir. 1959), cert. denied, 361 U.S. 965 (1960) ; 
and East Texas Motor Freight Lines, Inc. v. Frozen Food Express, 351 U.S. 
49 (1956), with Frozen Food Express v. United States, 351 U.S. 40 (1956). 
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standards are revised accordingly.”” (JA 180 n.7) This 
is a recognition of the simple fact that ‘‘the problems with 
which the Commission attempt[s] to deal [can] not be 
solved at once and for all time by rigid rules-of-thumb.”’ 
National Broadcasting Co. v. United States, 319 U.S. 190, 
225 (1943). 


Since furthermore what the Commission does in one rule- 
making proceeding almost always produces a chain reaction 
affecting other proceedings, there is nothing unique or 
significant about such a contingency here.”® Judicial review 
of administrative rulemaking action would never be possible 
if it was contingent upon a showing that no revisions 
would be made in light of experience or subsequent develop- 
ments. Simply put, therefore, this Court is not powerless 
to resolve with finality the standards at issue here. 


CONCLUSION 


Accordingly, the order of the Federal Communications 
Commission should be reviewed and upon review set aside. 


Respectfully submitted, 


Reep T. Rotto 
R. Russert Eacan 
JosePH DuCorur 


of 


Kiexranp, Exuis, Hopson, CHAFFETZ 
& Masters 
800 World Center Building 
Washington 6, D. C. 


Attorneys for Petitioners 
August 25, 1960 


10 There are currently pending before the Commission two allocation in- 
quiries covering the whole radio spectrum. (See Resp. Br. p. 31 n. 14) It 
is entirely possible that the Commission may reallocate television stations to 
a portion of the spectrum where some of the present television problems 
would not exist. By respondents’ reasoning, this requires postponement of all 
television proceedings and appeals until some unidentified and unidentifiable 
date in the future when the allocations proceedings are finally concluded. 
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and 
WSM, INC., 
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BRIEF FOR RESPONDENTS 
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COUNTERSTATEMENT OF THE CASE 


The instant petition for review challenges the propriety 
_l/ | 
of a rulesmaking action by the Commission promulgating 


standards to limit interference to the service of Class I 


standard broadcast stations caused by daytime skywave radia- 
9 


tions from co-channel Class II stations, To place the Commis- 


—— 

_1/ In a Report and Order (27 F.C.C. 587; 18 Pike & Fischer, 
R.R. 1845; J.A. 225) released September 22, 1959, and a> 
Supplemental Report and Order (27 F.C.C. 690; 18 Pike &| 
Fischer, R.R. 1857; J.A. 281) released October 28, 1959, 
reconfirmed on reconsideration in a Memorandum Opinion ind 
Order (27 F.C.C. 825; 18 Pike & Fischer, R.R. 1858b; 3.4. 
289) released December 11, 1959. 


_2/ As defined in Section 3,182(1) of the Commission's | 
Rules, 47 C.F.R. 3.182(1)(Supp. 1960): "Class I stations 
are dominant stations operating on clear channels with 
powers of not less than 10 or more than 50 kw. These 


= 
sion*s orders in proper perspective, we believe that a de- 
scription of the background of, and the policy and technical 
considerations which led to, the determinations here under 
review will be of assistance to the Court. 
A. Background 

During the development of standard broadcasting, the 
industry and the Commission became cognizant of a propaga- 
tion phenomenon known as daytime skywave transmissions. 
The attempt to identify this phenomenon and its behavior 
during the transitional periods from daytime to nighttime, 
and from nighttime to daytime, gave rise to the rule making 
proceeding which led ultimately to the promulgation of 
the standards here under review. There are some basic 
technical facts about this phenomenon which require explana- 
tion, if an adequate appreciation is to be had of the policy 


consideratims which were involved in the proceeding. 


Theoretically, radio energy radiates from a transmitter 


into space equally in all directions. The energy attenuates 
uniformly with distance from the transmitter since, as the 


_2/ (Cont'd) stations are designed to render primary and 
secondary service over an extended area and at relatively 
long distances, .. 

As defined sin Section 3.182(2) of the Commission's 
Rules, 47 C.F.R. 3.182(2)(Supp. 1960): "Class II stations 
are secondary stations which operate on clear channels with 
powers not less than 0.25 kw or more than 50 kw. These 
stations are required to use a directional antenna or other 
Means to avoid causing interference within the normally 
protected service areas of Class I stations or other Class 
II stations. . ." 


ae 


signal travels straight out in all directions from the poi 


of origin, it is distributed progressively over a larger 
and larger area; hence, its energy becomes more thinly 
dispersed as it travels. 

In practice, however, both the rate of attenuation 
and the geographical pattern of the coverage area are als 
affected by a large number of highly variable factors, amo 
them the nature of the terrain and the conductivity of th 
soil in the propagation path, the weather and atmospheric 
conditions encountered, the time of day and year, and eve 


| 
the condition of the sun and other extra-terrestrial phenomena. 


Thus, the study and prediction of radio wave propagation and, 


concomitantly, the existence or absence of “objectionable” 
| 


interference, is tremendously complicated by the fact that 

the conditions affecting propagation are subject to constant 
change, while, at the same time, the influence of these | 
conditions varies in accordance with the frequency of th 


waves involved. 


| 

e 

| 

The portion of the spectrum occupied by the standard 


broadcast (AM) frequency band (540-1600 ke} possesses 


propagation characteristics which permit the groundwave 


and skywave transmissions of stations operating on these | 
_3/ 

frequencies to be usefully employed. In other words, 

_3/ This is in contrast to frequency modulation (FM) and 

television stations which are assigned in the Very High and 

Ultra High Frequency (VHF and UHF) bands of the spectrum/(i.e., 

54,000-890,000 kc). In these higher frequencies, little 

or no skywave signal transmission occurs. Accordingly, , 

little change occurs in the useful service range of an FM 

or television station between daytime and nighttime hours. 


=a — 
standard broadcast stations emit two types of waves or signals: 
the groundwave, which is conducted over the earth for relatively 


short distances (roughly 10 to 75 miles), dependent upon the 


electrical conductivity characteristics of the particular type 


of soil; and the skywave, which travels through the sky and 
is sometimes refracted back to the earth. The groundwave, a 
generally constant and reliable signal, is heard with clarity 
both day and night within the area in which there exists a 
signal of sufficient strength to give adequate radio reception. 
In this area, the groundwave service is recognized as the 
“primary service" of the station. The skywave signal, on the 
other hand, is generally of low intensity during the daytime 
and is not relied on to render a broadcast service, since, 
although a small portion of the signal may be refracted to 
earth, it is dissipated almost entirely into the atmosphere. 
During the period approaching sunset, however, transmission 
conditions undergo a radical change due to the action of 
the ionosphere, i.e., a strata of tenuous electrified air 
at a height of approximately 60 miles above the earth's 
surface. During that period, the ionosphere acts as a more 
extensive and reliable refractor of radio signals, thereby 
affording the service known as “secondary” or skywave 
service to an area substantially more extensive thanthat 
served by the groundwave. 

This is not to say, however, that these skywave signals 


are wholly constant and reliable for, as was pointed out by 


* 
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Mr. J. H. DeWitt, Jr., president of petitioner, WSM, Inc. 
and engineer for petitioner, Clear Channel Broadcasting 
Service, in hearings before the Senate Committee on Inter 


_4/ 
state and Foreign Commerce: 


Scientific investigations have_shown that 
if we could see this radio mirror /ionosphere/, 
it would not look like a mirror at all, but 
would appear as a layer of clouds having strati- 
fication, waviness, and.individual bumpy areas 
of varying size. We would also observe that the 
irregularities were in a state of movement and 
varying aspect. 

Waves reflected from such a rough and 
changing mirror would be expected to vary 
widely in intensity with time. When we 
measure sky-waves, we find this to be true, 
During the daytime very little reflection 
takes place at the ionosphere. As night 
falls, ionization reaches a stage where 
waves in the broadcast band are reflected 
with good efficiency. Within the second 
hour after sunset, the sky wave field intensity 
has almost reached the maximum value found 
later in the evening. Fluctuations of field 
intensity not only take place from hour to 
hour, but from minute to minute and from 
second to second. During magnetic storms and 
‘auroral displays, the received fields may 
be of a very low order. It has also been 
found that the latitude of the reflection 
point has a considerable effect on the 
average intensity of reflected waves. 

(Emphasis added.) 
| 


Thus, it is somewhat of an oversimplification to con 
i 
| 
sider nighttime and daytime as being clearly definable 


periods, at least as regards the nature of skywave trans- 
eee ats . ar | 
missions. As the Commission pointed out in its Report 


and Order here under review (J.A. 228), there is not an 


| 
— 
_4/ Hearings on S. 2231 Before the Senate Committee on 


Interstate and Foreign Commerce, 80th Cong., 2d Sess., 
142 (1948). 


— 6a 
abrupt change between the time when so-called daytime propaga- 
tion characteristics prevail and when nighttime or jonospheric 
propagation occurs. There is, on the contrary, as indicated 
by Mr. DeWitt, a period of transition which starts approxi- 
mately two hours’ before sunset and continues until about 
two hours after it, during which skywave propagation gradually 
increases; and, conversely, a like period of transition which 
starts approximately two hours before sumise and continues 
until some two hours after it, during which skywave propaga- 
tion gradually decreases. 

When the Commission devised its system of allocations 
in soeonain had before it technical data indicating that 
the daytime skywave transmissions radiated by Class II 
stations were causing interference, during the transitional 
periods, to the service areas of co-chmnel Class I stations. 


In light of the fact that duplicate nighttime operation was 


a 
_5/ The problem is further complicated by the fact that 
Stations in the Eastern part of the United States experience 
sunset conditions earlier than Central and Western States 
and, accordingly, begin to radiate interfering skywave 
signals into the areas west of them while the latter are still 
in daylight. 


_6/ Formal hearings were held from June 6 to. June 30, 
1938, and informal engineering conferences on June 5 and 
6, 1939, at which 45 representatives of broadcast equip- 
ment manufacturers, networks, broadcast associations, and 
consulting engineers were present. Fifth Annual Report of 
the Federal Communications Commission (1939), pp. 37-42. 
The problems in connection with the formulation of proper 
engineering standards with respect to skywave signals, 
both daytime and nighttime, were considered at length in 
the hearings. 


Re 
not to be permitted on certain Class I frequencies, the Com- 
mission was therefore confronted with the question of how 
to treat the transitional period between the time when day- 
time propagation characteristics obviously prevail, and when 
nighttime allocation policies should clearly be applied. And 


in dealing with this problem, it'was faced with the practical 


impossibility of ordering existing stations to arrange their 
transmitting systems to provide for a gradual adjustment of 
signal strength and pattern to compensate for the gradual 
transition from low to high skywave intensity. The exorbitant 
expense of achieving anything approaching such transmission 
flexibility, and the iapessd haat y). in any event, of predict- 
ing in advance the exact propagation conditions which would 
exist at any given moment, made it thoroughly impracticable 
to require such adjustments. | 
The Commission accordingly decided, after its legis 
tive hearing on allocation standards in 1939 (see n. 6, 
to treat local sunset, usually -in the westernmost locati 
involved, as the time at which daytime allocation policed 
would cease and nighttime allocation policies. would go i 


effect. This was done so as to permit daytime stations | 


adequate daily period of operation. The Commission did | 


devise any special rules for the periods of transition, | 


This determination was, in part, based on a policy judgment 


| 
made by the Commission at that time, that the successful 


operation of Class II stations would be seriously jeopardized 
. | 


Cn 
if they were completely precluded from operating during the 
transitional periods, or if they were required to provide 
special protection during such hours. The Commission was 
of the view that these stations served a vital public func- 
tion by affording multiple services and outlets for local 
expression. 

Accordingly, the Commission deliberately determined 
that daytime skywave was a type of interference against 
which it would not provide specific protection. This deci- 
sion was reached primarily because of the ever-varying nature 
of daytime skywave radiation and the fact that its effects 


are felt only during relatively short. periods of time in 
af 
any one area. 


_t/ The ethereal nature of skywave transmissions was 
succinctly described by Mr. J. H. DeWitt, Jr., to the 
Senate Committee on Interstate and Foreign Commerce as 
follows: “The sky-wave signal is far from steady, because 
it is reflected from the ionosphere which is affected by 
daylight conditions, magnetic storm conditions, auroral 
conditions and a host of things. So on any given night 

at a great distance from a station you cannot be sure that 
you will get a signal of any one strength. All you can 
say is that over a year’s time the signal will average 

out to be, let us say, 100 microvolts per meter. However, 
over the year's time, night to night, the signal may vary 
over a range of ten to one or 100 to one. 

That is one of the reasons that we say the sky-wave 
signals with high power will not throw any station off a 
network because they are not totally reliable. It is the 
ground-wave signal that pays off, and that is the thing 
that the network buys. They do not buy sky-wave signals 
or service.” (Hearings on S. 2231 Before the Senate 


Committee on Interstate and Foreign Commerce, 80th Cong., 
2d Sess., 104 (1948)) (Emphasis added. ) 
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Eight years thereafter, on February 27, 1947, the peti- 


tioner herein, Clear Channel Broadcating Service (sometimes 
hereinafter referred to as CCBS), petitioned the Commission 
for an investigation into the characteristics of daytime 

| 


skywave signals. In view of the additional data then avail- 


able and the development of new techniques for using it, 
| 


leading to a better understanding of such propagation 
phenomena, the Commission, on May 8, 1947, adopted a Notice 
: 
of Proposed Rule Making (Docket No. 8333) instituting the 
. | 


Daytime Skywave rule making proceeding here under review, 


and referred therein to affidavits filed with the Commis-— 


sion “alleging that serious interference is resulting vu 
the daytime service area of stations operating on clear 
channels as a result of skywave transmissions from Class II 
stations operating daytime on such frequencies which the 
Commission has authorized." (12 F.R. 3359, J.A. 1). | 
Accordingly, the Notice stated that a hearing would be held 


to receive “evidence concerning the existence and extent 


of daytime skywave transmissions of Standard Broadcast | 
| 


Stations and to promulgate whatever rules and regulations 


may be necessary.” (J.A. 1-2). | 
| 


By order of the Comission dated December 4, 1947, ithe 
Daytime Skywave Proceeding was consolidated with, Docket} No. 


_8/ The Notice also referred to a stay order issued by |this 
Court against a construction: permit for a daytime station 
on aclear channel granted by the Commission. L.B. Wils 
.Inc. v. Federal Communications Commission, 83 U.S. App.| D.C. 
176, 170 F.2d 793 (1948). 


- 10 - 
6741, the so-called Clear Channel Case, because of the existence 
of issues common to both cases (12 F.R. 8702). Oral argument 
before the Commission en banc was held on the consolidated 
proceedings on January 19, 20, and 21, 1948. 

On August 11, 1953, the Commission severed the Clear Channel 
and Daytime Skywave proceedings with a view that a separate deci- 
sion in the Daytime Skywave proceeding was feasible and could be 
obtained more quickly if severed from the Clear Channel sae! 
On March 12, 1954, the Commission released a Proposed Report 


and Order in the Daytime Skywave Proceeding (Docket No. 8333) 


(10 Pike & Fischer, R.R. 1541, J.A. 173). 


B. 1954 Proposed Report and Order 


In the Commission's Proposed Report and Order, it was made 


clear that the ultimate question presented by the proceeding was 
whether the data compiled in the record with respect to skywave 
transmissions during daytime hours established that Class I 
stations were receiving an adequate or sufficient degree of 


protection from'interference from such sources, in the light of 


_9/ As this Court is aware, during the approximately five 
year period from 1948 to 1953, a moratorium of the proceed- 
ings resulted from a request of the Senate Interstate and 
Foreign Commerce Committee that they not be determined by the 
Commission until completion of the new North American Regional 
Broadcasting Agreement and, later, to permit consideration 

of the matters involved by the Senate itself. See American 


Broadcasting Co., Inc. (KOB) v. Federal Communications Commis- 
sion, 89 U.S. App. D.C. 298, 301, 191 F.2d 492, 496 (1951). 


—- 0 
10/ 
the basic allocation objectives of the Commission; 
the event they were not, whether the Commission's Rules should 
| 
| 


be revised to accord such a degree of protection (J.A. 173). 


The Commission found that certain Class II daytime assign- 


ments, made in accordance with existing groundwave allocation 
rules of the Commission, did-cause interference during the 
transitional periods. It concluded that Class I station 
were not, in fact, receiving.an adequate degree of protection 
from daytime skywave interference during the early moat 
and late afternoon hours and.that, in the light of the record, 
an adjustment of the conflicting interests of Class I and Class 
II stations was warranted (J.A. 187-188). | 

The Commission set forth the various objectives and pur- 
poses of the proceeding, and.proposed the adoption of ce 
standards governing daytime skywave transmissions which,| 
other things, prescribed the degree of daytime protectid 


the effects of skywave propagation, i.e., protection pri 


local sunset and subsequent to local sunrise, which would 
accorded Class I stations. The proposed standards were designed 
to restrict radiation in the direction of Class I stations in 


the two-hour segments after sunrise and before sunset. To 


10/ The Commission's allocation plan for the standard hroad- 
cast band has three general objectives, namely: 
(1) To provide some service to all listeners and areas; 
(2) To provide as many services or program choices to 
as many listeners as possible; 
(3) To provide service of local origin to as many | 
listeners as possible (J.A. 175). 
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achieve this objective, the Commission's proposal contemplated 
standards, based upon the propagation conditions occurring at 
the second hour! after sunrise and at the second hour before 
sunset, under which the 0.1 mv/m contours of the Class I sta- 
tions would be protected from any signal (groundwave or skywave) 
greater than the standard interference ratio of 20 to 1 desired 
to undesired signal, provided by the Commission's Rules. It 

was the Commission's opinion that these standards met its 
objective of accomplishing a reasonable balance between the 
needs for the long-range service of Class I stations and the 
need for the multiple local services of Class II stations, 

and that more extensive limitations on Class II stations would 
be too restrictive. The Commission conceded in its Proposed 
Report that such a “second hour rule” would condone a consider- 
able amount of interference in the transitional periods occurring 
in the morning and evening, but was of the opinion that this 
interference should be tolerated by Class I stations in view of 


the Commission's overall allocation objectives (see n. 10, 


supra.) (J.A. 190). 


In addition to the revision of its Rules described above, 
the Commission considered other aspects of the problem of day- 
time skywave interference to Class I stations. For example, 
it also revised its rules governing the separation of Class I 
and Class II stations operating on higher frequencies so as to 
reflect the showing in the record that, contrary to groundwave 


propagation, skywave interference is greater for a given day- 


=a 
time hour at higher frequencies than at lower.frequencies. Accord- 
ingly, it imposed a more restrictive radiation limitation at the 


higher frequencies to equalize this type of interference across 


the standard broadcast band (J.A. 191). In addition, the Commis- 


sion specified that the radiation values set forth in the proposed 


standards for new Class II stations would be authorized jonly if’ . 
they were equal to or less than the values necessary to give 
protection under the Commission's groundwave rules (3A. 192). 
In other words, even if a proposed new station met the radiation 
values permissible under the proposed skywave rules, it would 
‘not be permitted to operate in such manner if the radiation 

was in excess of the protection afforded by the groundwave 
rules, Likewise, - similar restriction to the lowest values 
obtainable by use of the curveswas applied to unlimited time 
Class II saiecutons operating during both transitional periods 

on Class I frequencies (J.A. 192-193). 

In the Proposed Report and Order, the Commission propos ed 
to apply the restrictions only to future Class II authoriza- 
tions; the question of the applicability of the proposed 
restrictions to existing stations was made the subject of a 
Notice of Further Proposed Rule Making issued at the same time 
(19 F.R. 1543, 10 Pike & Fischer, R.R. 1555). Acicionsdaingaleys 
ustiead of issuing the Report and Order in final form, it 
was issued as a proposal, with comments thereon to be received 


argument 
and oral/held. 
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Oral argument on the applicability of the proposals to 
future Class II stations was held on July 15, 1954. On 
January 26, 1955, the Commission adopted a Notice stating 
that, upon review of the counterproposals submitted in the 
proceeding, it was deferring final judgment in the proceeding 
pending the submission of further comments “raising the ques- 
tion of the application of any rules that may be adopted to 
existing stations as well as to prospective applications." 


(20 F.R. 795, J.A. 211). 


C. 1959 Final Report and Order 


On September 18, 1959, the Commission adopted its Report 
and Order terminating the Daytime Skywave proceeding and 
affirming the basic considerations reached in its 1954 Proposed 
Report and Order (J.A. 225). With reference to the standard 
of protection to be afforded Class I stations, which is the 
crux of the instant petition for review, the Commission stated 
(J.A. 237-238): 


{W/e are convinced that the concept which 
we tentatively adopted in our 1954 decision 
is correct, and that the 0.1 mv/m ground- 
wave ‘contours of Class I stations should 
be protected against that degree of co- 
channel daytime skywave interference which 
would otherwise exist at sunset minus two 
hours. It is, of course, possible to 
consider other alternatives, in either 
direction, ranging from protection of the 
0.1 mv/m contour at sunset on the one 
hand, to no protection at all on the 
other. It does not appear that any of 
these other alternatives. is to be pre- 
ferred, keeping in mind the necessity 

of reaching an appropriate balance 

between the objectives of sufficient 
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protection and provision for adequate 
service by a sufficient number of stations 
during daytime hours. It is apparent 
that this degree of protection, based as 
it is on conditions as of sunset minus 
two hours, involves relatively minor 
limitations upon Class II stations. 

These restrictions are the least 

which we can appropriately impose if the 
service of clear channel Class I stations 
-- whose function and purpose is to 
provide widespread service to large areas 
and populations, in furtherance of our 
objective of bringing some service to all 
-- is not to be seriously disrupted by 
the great number of dayztime operations 
for which applications are now on file 
and may be expected in the future. 


On October 22, 1959, CCBS, among others, filed a petition 
for reconsideration of the Commission's Report and Order 
(J.A. 253) opposing the adoption of the Commission's engineer- 
ing rules providing protection against daytime skywave inter- 
ference to Class I stations as it exists at sunset minus two 
hours, on the ground that the degree of procection affotded by 
the Commission's permissible radiation curves was inadequate, 
and urging a more restrictive standard. Petitioner arg that 
sunset should be the point of time reference for daytime sky- 
wave radiation, upon the ground, inter alia, that the Commis- 


sion’s standard of protection would permit more interference, 
when applied to new Class II stations, than was being Sipe 
enced from existing stations (J.A. 258). 

Ina Memorandum Opinion and Order released December ll, 


1959, the Commission denied petitioner's petition for recon- 


sideration on the issue of the sufficiency of protection 


ai = 
raised by the petitioner, as well as on all other grounds 
(J.A. 289). In so doing, it stated that (J.A. 298-299): 


The Commission is well aware that its 
criterion will not insure the protection 
of the 0.1 mv/m groundwave contour of 
every Class I station throughout the 
entire post-sunrise and pre-sunset 

period, and also that the substitution 
therefor of some other criterion, such 

as those proposed by CCBS, . . - would 
result in less extensive daytime skywave 
interference to Class I stations. These 
and related facts have been taken into 
thorough consideration, with the result 
that the present criterion, based on the 
requirements for protection to the 0.1 nv/m 
contour at sunset minus two hours has been 
selected as ‘representing a reasonable 
balance’ between permitting excessive 
interference and imposing prohibitive 
restrictions on Class II stations. 


On February 9, 1960, petitioners CCBS and WSM, Inc., 


filed their petition to review to set aside the Commission's 


Report and Order and the orders supplemental thereto (JA. 313). 


SUMMARY OF ARGUMENT 
sa 
The Court has before it for review the propriety of the 


Commission's rulemaking action in a field which is highly 
technical and complex, viz., the propagation characteristics 
of standard broadcast frequencies under highly variable condi- 
tions of day, night, season, sunspot cycle, etc. This is pre- 
cisely the area where the exercise of that informed judgment 
for which the Commission was created is particularly approp- 
riate. National Broadcasting Co. v. United States, 319 U.S. 


190, 224-225 (1943). In such circumstances, administrative 


| 
| 
| 
| 
| 
=a) = | 
| 


“legislation” is presumed to be supported by facts warranting 
| 


| 
its adoption, and a litigant seeking to establish its invalid- 


ity has a heavy burden, Pacific States Box and Basket Co. Ve 


White, 296 U.S. 176, 184-186 (1934). Petitioners have fallen 
| 
far short of meeting this burden, To show merely that there 
| 
are alternative views that might conceivably have prevailed, 
| 


is patently insufficient to invalidate the Commission's Report 


and Order. Ae 


Prior to the standards promulgated in the rulemaking pro- 

ceeding here under review, the Commission's Rules did not 

| 
afford Class I stations any protection against daytime skywave 

i 
interference, It was the purpose of this proceeding to explore 
the nature and extent of this transmission phenomenon and to 
promulgate standards of protection, if it were found appro- 
priate to do so, in the light of the Commission's basic allo- 
cation objectives. The standards of protection ultimately adopted 
were related to the improvement of the interference situation 
only with respect to new Class II stations, Thus, the basic 


purpose of the Commission's Report is to impose a “ceiling” 


i 


on future daytime skywave interference for prospective Class II 
stations, not to eliminate or curtail the existing Class Te 
stations which are not affected provided they cause no addi- 
tional interference. Class I stations, in other words, will 

be afforded actual protection from any new Class II stations 


where none existed before. 


me ie 


Concededly, Class I stations may experience additional 


interference in the future as grants are made to new Class II 
stations, But this is not because of the standards adopted 
here, but despite them. The new skyway standards will signifi- 
cantly limit the extent of any additional skywave interference 
which such stations, in the absence of the new standards, could 
otherwise cause. Although admittedly Class I stations are not 
being afforded the degree of protection they would have desired, 
petitioners’ argument that the standards will leave them worse 
off than they previously were, is patently incorrect. 

It is made abundantly clear, in the context of the Commis- 
sion*s 1954 and 1959 Reports, that the Commission concluded 
only that ome protection against daytime skywave interference 
from some Class II stations was required, not as petitioners 
argue, that the Commission intended to decrease the amount of 
existing skywaveinterference or to insure that no greater 
interference will be permitted. Recognizing a number of altern- 
atives were available, the Commission deliberately chose 
standards based upon propagation conditions existing at sunset 
minus two hours. The Commission expressly stated that these 
standards would condone a considerable amount of interference 
but concluded that it was to be tolerated by Class I stations 
in view of the Commission's overall objectives of providing 
some degree of protection and yet not unduly handicapping 


Class II stations by prohibitive restrictions, This desire 
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to achieve a reasonable and appropriate balance between 


objectives of sufficient protection of Class I stations 
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adequateservice by a sufficient number of future Class If 
| 
A . . : ls 
stations during daytime hours was what motivated the Commis- 
| 


sion to adopt the particular: standards of protection here 


under review. This policy determination was a reasonable 


one well within the Commission s discretion, and petitioners 
clearly have not sustained their burden of demonstrating 
to the contrary. 
B. 
The statistical methods: by which the Commission arri 


at its standards were scientifically valid and constitut 


an adquate basis for the standards promulgated. Neither 


the rulemaking proceeding nor in its brief to this Court) have 


petitioners demonstrated the inaccuracy of the Commission's 
procedure of using extrapolated data as a basis for the maximum 
permissible radiation curves, upon which the standards dee 
based, nor the accuracy of the actual measurements which 


the Commission found to be inconclusive and, accordingly, 


discarded. Certainly the Commission was not required tq 


utilize measurements which were demonstrably inaccurate, 
as a measure of the actual intensity of skywave propagati 
at sunset minus two hours, merely because the result of. 
so doing would have provided petitioners with a greater. 


degree of protection. 
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ARGUMENT 
THE COMMISSION'S DETERMINATION AS TO THE 
DEGREE OF PROTECTION TO BE AFFORDED CLASS 
I STATIONS WAS A REASONABLE AND PROPER 
EXERCISE OF ITS RULE MAKING AUTHORITY. 

In the instant case, the Commission, after a compre- 
hensive rule making proceeding in which petitioners partici- 
pated fully, recognized that Class II stations cause con- 
siderable skywave interference in some cases during the 
transitional hours before sunset and after sunrise to Class 
I stations operating on the same frequency. It concluded 
that Class I stations should be afforded some degree of 
protection in its rules and standards against this type of 
interference (J:A. 233, 237-239). The Commission further 
held that, to insure a reasonable balance between protection 
of the wide-area service rendered by Class I stations, on 
the one hand, and provision for adequate service by a suf- 


w 


ficient number of Class II stations on the other, ™. .. 


O.1 mv/m groundwave contours of Class I stations should be 


protected against that degree of co-channel daytime skywave 
interference which would otherwise exist at sunset minus 
two hours.” (J.A. 237). 

Petitioners® primary argument on the merits here is that 
the standards permit the maintenance of a degree of day- 
time skywave interference contrary to the Commission's find- 
ings and allocation objectives. Specifically, they contend 
that the permissible daytime skywave interference standards 


are arbitrary because they are not supported by substantial 


= 
| 


evidence and are predicated on an allegedly irrational basis, 


i.e., they will permit more daytime skywave interference than 
was being radiated by existing stations at the time the ¢on- 


| 
mission initiated its rule making proceeding. 


We shall show below that the daytime skywave interference 
standards promulgated by the Commission's Report and Order 
are sound and reasonable and implement the Commission's alloca- 
tion objectives. We shall show further that the sutistical 
methods by which the Commission arrived at these standards 
were reasonable and constituted an adequate basis for the 
standards promulgated. 

The instant petition presents, in our opinion, ara 
narrow issue for judicial review. The principle is esta 
lished that the judicial inquiry is at an end if the regula- 


tion attacked is found to have a rational relationship to the 


stautory policy sought to be achieved. The sole question, 
| 
therefore, is whether the particular permissible daytime 


skywave radiation standards wich the Commission selected to 


achieve its allocation objectives are standards which a 
! 


reasonable person could have chosen. Only if it can be | 
shown that the standards are unreasonable, arbitrary or. 


capricious will they be set aside. American Telephone and 
Teleqraph Co. v. United States, 299 U.S. 232, 236-237 (1936); 


Loan ene eee 


| 
Pacific States Box and Basket Co. v. White, 296 U.S. 176, 182 
| 


(1935); Chicago R.I. & P. Ry. Co. v. United States, 284 U.S. 
80, 95-96 (1931). 
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The Commission's Rules promulgating the standards are 


based upon more than 20 years of experience and study of 


the radio propagation phenomenon known as daytime skywave 


transmissions. |The Commission's detailed Proposed Report 

and Order (J.A.' 173), Final Report and Order (J.A. 225), 

and the Commission's Memorandum Opinion and Order on recon- 
sideration (J.A. 289), clearly show that the Commission 

fully considered the extensive testimony and evidence pre- 
sented by the technical experts and the voluminous comments 
submitted by the parties. Upon consideration of the entire 
record, it reached its judgment in terms of the pertinent 
aspects of the public interest as reflected in its allocation 
objectives. 

The Court has before it for review the propriety of 
the Commission's rule making action in a field which is 
highly technical and complex, viz., the propagation charac- 
teristics of standard broadcast frequencies under highly 
variable conditions of day, night, season, sunspot cycle, 
etc. This is 4 field wherein not only recognized experts 
in electronics differ sharply, but wherein it is almost 
universally recognized that there are still many areas 
about which there is a dearth of knowledge -- let alone 
complete understanding -- and upon which dogmatic affirma- 
tive and positive assertions cannot reasonably be made. 

It is in this controversial field that the Court is 


asked to pass upon the validity of the Commission's deter- 
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minations. This, we submit, is precisely the area where the 
| 


exercise of that informed judgment for which the Commission 


was created is particularly appropriate; and that that judgment 


is entitled to great weight. This Court itself has recognized 
that it *. . . should be slow to interfere where administra- 


| 
tion of the communications field has been invested in the 


Commission with broad powers.” Interstate Broadcating Co., Inc. 


vy. Federal Communications Commission, 105 U.S. App. D.C, 224, 
| 


season eae cece nena seen eee ee Enea 


——————— 


231, 265 F.2d 598, 605 (1959), citing United States v. Storr 
Broadcasting Co., 351 U.S. 192, 203 (1956). See also National 
Broadcasting Vo. arora 
Broadcasting Co. v. United States, 319 U.S. 190, 224-225 (1943); 
| 
Coastal Bend Television Co. v. Federal Communications Commis- 
di/ 
sion, 98 U.S. App. D.C. 251, 234 F.2d 686 (1956). = In such 
| 
circumstances, administrative “legislation” is presumed to be 


supportedby facts warranting its adoption, and a litigant 


seeking to establish its invalidity has a heavy burden, 


Pacific States Box and Basket Co. v. White, 296 U.S. 176, 
| 


oS ee eee 


——— 


186 (1935); St. Joseph Stock Yards Co. v. United States, 
U.S. 38, 83 (Brandeis, J., concurring)(1936). We submit 
petitioners have fallen far short of even beginning to m 


this burden. To show merely that there are alternative vi 


on the degree of protection to be afforded Class I stati 


ll/ “/W/hether one factor should outweigh the other is » 
precisely the sort of question which Congress, by employ- 
ing the broad language of Section 303 /of the Communica- 
tions act/, wished to commit to the discretion of an 

expert administrative agecy, not thecourts. It is for 
the Commission, na the courts to pass on the wisdom of 
th channel allocation scheme” (98 U.S. App. D.C. at 253, 
234 FR2d at 690). 
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that might conceivably have prevailed, is patently insufficient 
to invalidate the Commission's Report and Order. 


A. |The Commission's Standards With Respect 
'to the Degree of Protection to be Afforded 


‘Class I Stations are Reasonable and are 
|Predicated Upon Adequate and Proper Grounds 


It cannot be overemphasized, in dealing with petitioners’ 
arguments, that the transmission phenomenon involved in this 
proceeding is of an extremely transitory and varying nature 
(see n, 7, supra), and that such interference as daytime skywave 
does cause to the signal areas of Class I stations cannot be 
definitely predicted, either as to location, intensity, duration 
or time of occurrence. 

It is against this background that the Court must judge 
petitioners’ arguments that the Commission's standards are 
“meaningless” (Br. 17) in that they “actually worsened the 
existing situation” (Br. 18); and that its order is neither 
rational, consistent, nor supported by substantial evidence, 
since the standards will not apply to existing stations, and, 
when applied to new Class II stations, they will result in 
even greater interference to the service areas of Class I 


stations in the future than they previously experienced (Br. 21). 


| \ 
The respondents do not deny petitioners’ claim (Br. 21) 


that Class I stations may experience additional interference 
to their service areas in the future as grants are made to 


12/ 
new Class II stations. But this is not because of the 


ee 
12/ Such, however, will not be the case insofar as existing 
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| 
standards adopted here, or of any inadvertent errors on the part 
of the Commission in adopting these standards, but because the 
operation of new stations on a channel within separations per- 
mitted under the existing groundwave standards and the new daytime 
skywave standards may cause such interference, The new ‘skywave 
standards, however, will significantly limit the extent (of any 
additional skywave interference which such stations could other- 
wise cause. Thus, in a very real sense the new standards, while 

| 

admittedly not affording petitioners the degree of protection 
they would have desired, will positively aid and protect them 
from interference to which they would otherwise be subjected, 
when the “freeze” on new Class II authorizations is lifted 
(see J,A. 241). Thus to say, as petitioners do (Br. 18), that 
the standards leave them worse off than they previously were, is 
utterly incorrect. 

What petitioners fail or refuse to recognize is that the 
basic purpose of the Commission's Report is to impose a “ceiling” 
on future daytime skywave interference by prospective Class II 
stations, not to eliminate or curtail the existing Clas¢ II 
operations which are not affected provided they cause no addition- 


al interference (see nm, 12, supra). Class I stations, in other 


| 
words, are afforded actual protection where none existed before. 


12/ (cont'd) Class II stations are concerned, Under the standards, 
changes in facilities of existing Class II stations will be 
authorized only when the proposed mode of operation will “in fact 
cause daytime skywave inteference less than, or not more than, 

the present mode of the Class II station's operation.” (J.A. 

283). 
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Prior to the standards promulgated by this proceeding, the 
Commission's Rules did not afford Class I stations any pro- 
tection against daytime skywave interference. It was the 
purpose of this proceeding to explore the nature and extent 
of this transmission phenomenon and to promulgate standards A 
of protection, if it were found appropri ate to do so, in 
the light of the Commission's basic allocation objectives 
(J.-A. 173). And these standards of protection were related s 
to the improvement of the interference situation only with 
respect to new Class I stations (J.A. 240). 

Petitioners lay great stress upon (Br. 18,20,21) state- 
ments in the Commission's 1954 Proposed Report to the effect 
that Class I stations were not receiving adequate protection 
during the transitional periods; that the interference may 
reach such a point as to undermine seriously the operation 
of the Class I stations during an important segment of the day; 
and that the record supported a "re-adjustment of the of the = 
conflicting interests of the Class I and Class II services 
with respect to daytime skywave transmission so that the 
original and still applicable purpose of [the Commission's/ > 
allocation plan may be carried out." (J.A. 187-188). Pointing 
out that the final 1959 Report stated with respect to the 
1954 action “we affirm the basic conclusions therein reached" i 
(J.A. 237), petitioners argue that this constitutes a fixed 


Commission intent to decrease the amount of permissible sky- 


wave interference or, 


at least, to insure that no greater 


interference will be permitted. 
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If thus isolated, this might be a legitimate reading of 
the quoted language. But in the context of the 1954 and 1959 
Reports, it is clear that the Commission meant no more than that 


some protection against daytime skywave interference from some 


Class II stations was required - - - the exact amount to be 


determined after careful balancing of the needs and interests 
| 


of the several classes of stations affected. Thus, immediately 
following the language quoted from the 1954 Proposed Report, the 
Commission addressed itself to “the form of the revision which 
should govern the disposition of applications for new and 
changed facilities.” (J.A. 189). Recognizing a number of 
alternatives were available, the Commission chose standards 
based upon propagation conditions at sunset minus two hours, 
and rejected standards based upon propagation conditions at 
sunset or on propagation conditions at one hour before gunset 
because “/b/oth of these limitations would .... appear to be 
too severe in view of our over-all objectives...” (Tea. 189). 
The Commission was “aware” that the standard chosen "condones a 
considerable amount of interference" but this was to be. 


“tolerated in view of the over-all objectives”~ - ont to 

provide “considerable assurance against skywave inteferénce in 

the frequency range where such interference is most effective 

and yet . . . not unduly handicap the Class II snientiionlt (J.-A. 190). 
Moreover, in its 1954 Proposed Report, the Commission did 

not propose to make its new daytime skywave rules applicable 

to existing stations, Instead, it issued a Notice of Further Rule 


Making seeking comments on this point and in this Notice stated 
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its tentative belief that it was “undesirable to make the per- 
missible radiation standards here proposed applicable at this 

time to existing day-time only and limited-time stations.” 

(JA. 196). Thus, as of 1954, the Commission, despite its \ 
statements of concern over the problem, was proposing no change ‘ 
inthe situation insofar as existing stations were concerned, 
and limitations as to new or modified stations which, while a 
considerable advance over the situation possible in the absence < 


of such standards, were expressly, and purposely, not made as 


restrictive as the petitioners had urged (see J.A. 169-172). 
The 1959 Report also makes clear that the Commission 
knew exactly what it was doing in adopting standards based 
upon propagation conditions at two hours before sunset which 
would be applicable only to future grants and would provide 


a substantially lesser degree of protection with respect 


to such grants than the present petitioners desired. Thus, 
after a general review of this problem, the Commission 


concluded: 


“Essentially, the question presented for 
decision in the present Daytime Skywaye 
proceeding is whether our decision /1938- . 
397 to assign stations on the basis of 

daytime conditions from sunrise to sunset, 

is sound as a basis for AM allocations, or 

whether, in the light of later developments 

and new understanding, skywave transmission 

is of| such significance during the hours y 
immediately before sunset and after sunrise 

that this condition should be taken into 

account, and some stations required to 

afford protection to other stations during 

these hours." (J.A.232) (Emphasis added.) 
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weak also noted that: "Some parties urged that the pro- 


| 
tection proposed fin the 1954 Proposed Report/ is’ not suffic- 


ient, for example, that conditions at sunset or SS minus’ one 
| 


hour should be considered as the basis instead of conditions 
at SS minus two hours.” (J.A. 236). But the Commission | 

| 
decided nevertheless that: “As to the degree of protection 

| 


to be afforded . . . Class I stations should be protected 
against that degree of co-channel daytime skywave interference 
which would otherwise exist at sunset minus two’ hours.” 

(J.A. 237). The Commission recognized that "this degree of 
protection . . . involves relatively minor limitations upon 


| 
Class II stations” (J.A. 238), but that these a aaa 
were considered to be appropriate to insure that the service 
| 
of Class I stations was not “seriously disrupted by the great 


number of daytime operations for which applications are now 


on file /but frozen/ and may be expected in the future." 
| 
(Ibid). And the Commission concluded: 


It is to be noted that the contentions made 
herein by those parties urging restrictions 
against daytime skywave interference, have 
for the most part emphasized the effect of 
such interference from proposed or future 
operations, rather than from the smaller 
number of presently authorized Class I 
stations. The radiation restrictions adopt- 
ed herein are intended primarily to guard 
against the more severe instances of addi- 
tional skywave interference which could 
result from additional or changed Class II 
stations on the clear channels. Therefore 
the rule we adopt herein applies only to new 
or changed facilities to be authorized in the 
future. (J.A.240) (Emphasis Commission's) 


—301.— 

Finally, in its Memorandum Opinion and Order on reconsid- 
eration, the Commission expressly referred tothe arguments 
of the petitioner, CCBS, which it has reiterated in its brief 
and, once again, expressly rejected them (J.A. 291-293). 
Stating that it was “well aware that its criterion will not 
insure protection of the 0.1 mv/m groundwave contour of every 
Class I station throughout the entire post-sunrise and pre- 
sunset period, and also that the substitution therefor of some 
other criterion . . . would result in less extensive daytime 


skywave interference to Class I stations " (J.A. 298-299), 


the Commission repeated that the criterion chosen represented 


a reasonable balance “between permitting excessive interference 
and imposing prohibitive restrictions on Class II stations." 
(Ibid), The Commission also recognized petitioner's contention 
that the criterion adopted “does not afford complete second-hour 
protection in every instance." (J.A. 299). But it rejected 
this argument against the adoption of the standards since, 
“/w/hile the criterion does not afford complete second-hour 
protection in every instance," it provided the "most desirable” 
degree of protection on an overall basis (Ibid). 

Despite the petitioners’ repeated derisive references 
(Br. 18, 20, 23), the Commission's determinations here con- 
stituted, in fact, a Section 307(b) “balancing” in terms of 


a fair, efficient, and equitable distribution of radio 


= She 


13/ 
services. It was the matter of achieving a reasonable 


and appropriate balance “between the objectives of sufficient 
protection /of Class I stations/ and provisions for adequate 
service by a sufficient number of [future Class 11/7 ecaations 
during daytime hours" (J.A. 238) which motivated the Comnite= 
sion to adopt the standards 42 protection here under review. 
We submit that the Commission s resolution of this 
complex problem in the broader and overriding interest of 
the public as a whole, : uri sexvice from both Class I 
and Class II stations, i sey function for which the 


Commission was created and entrusted with broad powers. | See 


Coastal Bend Teievision Co. ¥. Federal Communications Commis- 


ee AOA ELS Ene eel 


sion, 98 U.S. App.D.C. 253, 255, 234 F, 2d 686, 690 (1956). 
| 


In this quasi-legislative area , the Commission is continu- 

ally called upon to balance and resolve conflicting demands 

for spectrum space from compsting claimants, and its judgments 
1 


must be governed by what w: best serve the public interest. 


13/ Section 307(b) of the Communications Act of 1934, ‘as 
amended, 47 U.S.C. 307(b), provides, in part, that: “.i. . 
the Commission shall make such gjistribution of licenses, 
frequencies, hours of operation, and of power among the 
several States and communities as to provide a fair, effi- 
cient, and equitable distribution of radio service to each 
of the same." 


14/ In this connection, see Order of Inquiry (22 F.R.2684) 
in Docket No. 11997, Statutory Inquiry into the Allocation 
of Frequencies to the Varians Non-Governmental Services in 
the Radio Spectrum between 25 Mc snd 890 Mc,; Report and 
Order in Allocation of Frequencies in the bands above 890 
Mc., 18 Pike & Fischer,R.R. 1767; and cf. Bendix Aviation 
Corp. v. Federal Communications Commission, 272 F. 2d 533, 
106 U.S. App.D.C. 304 (1959), zt. den. sub nom. Aeronauti- 
cal Radio, Ins. v. United States, 4 L.Ed. 2d 545 (1900). 


On — 


In view of the failure of petitioners to sustain their 
burden of showing that the Commission's exercise of its judg- 
ment inthis respect was not supported by reasonable grounds, 
their claims of invalidity must fail. American Trucking 
Ass'ns. v. United States, 344 U.S. 298, 314 (1953). 


B. The Statistical Methods By Which 
the Commission Arrived At Its 


Standards Were Scientifically 
Valid and Constituted an Adequate 
Basis for the Standards Promulgated. 

Petitioners attack the validity of the Commission's per- 
missible radiation curves, upon which the standards are based, 
by arguing (Br. 18-19, n. 15) that the Commission erroneously 
rejected actual measurements, and used instead extrapolated 
data; that had the curves reflected the discarded measurements, 
they would have shown that substantially greater interference 
would be caused to Class I stations; and that, accordingly, the 
standards were not based on reliable and substantial evidence. 

It should be pointed out that Congress delegated to the 
Commission broad discretionary authority not anly as to the 
determination of what degree of interference between stations 
shall be considered excessive, but also the methods by which 
such excessive interference shall be prevented. See Communica- 
tions Act of 1934, as amended, Section 303(f)(r), 47 U.S.C. 
303(f)(r). In the light of this legislative mandate, judicial 


review does not ordinarily extend to an inquiry into whether 


the Commission's standards are in factysupported by substantial 


=x) = 


| 
15/ 
evidence, United States v. George S. Bush & Co., 310 U.S. 


371, 380 (1940). {W/here the regulation is within the scope of 


authority legally delegated, the presumption of the existence 
| 


| 
of facts justifying its specific exercises attaches . . ./to 


orders of administrative bodies." Pacific States Box and 
Basket Co. v. White, 296 U.S. 176, 186 (1935). Nevertheless, 
we shall show that, in fact, a substantial and adequate basis 
for the standards as adopted is contained in the record in 


16/ 
this proceeding. 


The Commission in its Memorandum Opinion and Order 
(J.-A. 289) considered the petitioners’ objections to the 
use of extrpolated data as a basis for the maximum permissi 
radiation curves in great detail (see J.A. 300-303). 

In brief, the Commission's permissible radiation cur 


were derived on the basis of six years of reported measur 


ments made at the Commission's monitoring stations. Thes 


measurements were made on certain Class I stations over 14 


transmission paths, from which values representative of the 


15/ In essense, these standards represent, as the Supreme 
Court said of the Commission’s Chain Broadcasting Regulations 
in National Broadcasting Co. v. United States, 319 U.S. 190, 
at 218: "a particularization of the Commission's conception 
of the ‘public interest! sought to be safeguarded by Congress 


in enacting the Communications Act of 1934," 


16/ To the extent that petitioners also argue that the choice 
of sunset minus two hours as the standard for protection jcon- 
stitutes an “error” in engineering or was not based on the 
record, the brief answer is that, as the several Commission 
orders make clear (see J.A. 189, 236-237, and 298-299,cited 
above), the Commission consciously chose this standard with 
full recognition of the fact that it would provide a lesser 
degree of protection dusing the transitional periods than 
one based on interference conditions existing at sunset or 
at sunset minus one hour, 

| 
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10% skywave field intensity were derived for various frequencies 
17/ 
and at various hours with respect to sunset (J.A. 131). 


When this data was plotted, it was found that: 


(1) data based on post-SS-2 measurements 
followed a consistent pattern which was in 
accordance with skywave transmission theory; 
(2) data based on SS-2 measurements departed 
from this pattern and could not be explained 
on the basis of skywave transmission theory; 
(3) accordingly, it was believed that certain 
of the SS-2 measurements reflected factors 
other than skywave propagation; (4) the Com- 
mission regarded the SS-2 measurements as 
inconclusive and resorted to extrpolation 
from post-SS-2 measurements in accordance 
with accepted mathematical procedures and with 
the best understanding of skywave propagation 
phenomena. (J.A. 301). 


Neither in the rule making proceeding nor in its brief to 
this Court have petitioners demonstrated the inaccuracy of the 
Commission’s procedure nor the accuracy of the actual measure- 
ments which the Commission found to be inconclusive. Accord- 


ingly, petitioners’ claim of invalidity of the Commission's 
18/ 
standards is clearly without merit. 


17/ The standard co-channel interference ratio, as defined 


in the Commission s Rules, is the ratio of 20 to 1 desired 
to undesired signal (Section 3.182(w), 47 C.F.R. 3.182(w) 
(Supp.1960)). In view of the rapidly fluctuating values 
of skywave transmissions, the Commission, as a practical 
matter, decided to only afford protection against skywave 
transmissions which exceed the 20 to 1 interference ratio 
10% or more of the time (J.A. 227, 229). 


18/ Although not heretofore discussed in our brief, we never- 
theless believe that the instant petition for review presents 

a serious jurisdictional question, i.e., whether there is 
presently an actual controversy involving the petitioners’ 
rights before the Court for adjudication. In support of 

our view that the subject petition does not represent an 

actual controversy, it should be noted that: (1) the Com- 
mission's 1959\Report amended Section 1.351 of the Commission’s 


CONCLUSION 


Se 


! 
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| 


The Commission's standards here under review constitute 
an integral part of the Commission's system of allocation of 
standard broadcast stations. They are based upon the Conmis- 
sion's judgments respecting the relative value in the public 


interest of the services rendered by Class II stations a$ 


| 
compared with Class I stations, in addition to its determina— 


tion of the amount of interference to be tolerated by Class I 


stations from daytime skywave transmissions caused by 


Class II stations. The standards are clearly a reasonable 
and appropriate means to a permissible end, and being such, 


should not be set aside. American Trucking Ass'ns v. United 


| 

Tey (cont'd) Rules, 47 C.F.R. 1.351 (Supp.1960), so as to 
maintain a "freeze" of new applications for Class II author- 
izations on the Class I-A clear channels pending a decisiion 
in the Clear Channel proceeding (Docket No.6741) (J. A. 241); 
and, (2) the daytime skywave standards here under review are 
“subject to whatever decisions might ultimately be reached 

in the Clear Channel Proceeding . . ." (J.A. 240) so that 
they "may need further revision of a slight or radical nature 
- - depending on the extent of the basic changes made in the 
clear channel proceeding.” (J.A. 188). In view of the current 
"freeze" on new applications and the possibility that the 
standards may be radically revised when applied to new grants 
of Class II applications, following termination of the Clear 
Channel proceeding and a lifting of the "freeze", we are of 
the opinion that petitioners’ petition for review does not 
represent a justiciable case or controversy for the Court's 
consideration. Brownlow v. Schwartz, 261 U.S. 216, 217-218 
(1923); Mills v. Green, 159 U.S. 651, 653 (1895). To the 
extent that the petition for review can be viewed as a 

request for a declaratory ruling, it must also fail sin¢e, 
for the reasons noted above, there is no actual controversy 
involving petitioners’ rights presently in existence, see 
Maryland Casualty Co. v. Pacific Coal & Oil Co., 312 U.S. 

270 (1941). 
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States, 344 U.S. 298 (1953), Pacific States Box and Basket 


ED 


Co. v. White, 296 U.S. 176 (1935). 


For the foregoing reasons, the orders of the Federal 


Communications Commission should be affirmed. 
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Assistant Attorney General 


Richard A. Solomon 
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FEDERAL COMMUNICATIONS COMMISSION 
Washington 25, D. C. 


In the Matter of 


Promulgation of Rules and Regulations 
and Standards of Good Engineering 
Practice concerning daytime skywave 
transmissions of standard broadcast 
stations. 


DOCKET NO. 8333 


e~_—_—_—_—~a_—aTe~ 


NOTICE OF PROPOSED RULE MAKING : 

1. Notice is hereby given of proposed rule making in the above- 
entitled matter. | 

2. Under the Commission's Rules and Regulations and Standards 
of Good Engineering Practice, standard broadcast stations are not pro- 
tected against daytime skywave transmissions nor is there any method 
prescribed for determining the existence or extent of such transmissions. 

3. Affidavits have been filed with the Commission alleging that 
serious interference is resulting to the daytime service area of stations 
operating on clear channels as a result of skywave transmissions from 
Class II stations operating daytime on such frequencies which the Com- 
mission has authorized. 

4, There are many applications still pending which request author- 
ity to operate daytime on clear channels. Appeals have been taken to the 
United States Court of Appeals for the District of Columbia from some 
orders of the Commission granting such applications. In one such case an 
order has been issued by that Court staying the effectiveness of a construe- 
tion permit issued by the Commission. 

5. In view of the foregoing, a hearing in the above-entitled matter 
will be held before the Commission en banc, or such members as may be 
present, beginning at 10:00 a.m., June 2, 1947, to receive evidence con- 
cerning the existence and extent of daytime skywave transmissions of 


[1] 

2 
Standard Broadcast Stations and to promulgate whatever rules and regula- 
tions may be necessary. 

6. The Clear Channel Broadcasting Service, which filed a petition on 
February 27, 1947, with respect to the subject matter of this proceeding, 
is hereby made a party to the proceeding. Any other interested person may J 
appear and participate in the hearing by filing a written appearance in 
duplicate on or before May 26, 1947. 

7. Until the hearing is concluded and a decision is announced, the 


Commission will defer action on all pending applications which seek 


.) 


[2] 
daytime or limited time operation on United States I-A or I-B frequencies. 
The Commission will announce its decision as soon as possible after the 
proceeding is closed so that the processing of such applications may be 
resumed at the earliest possible date. 

8. Authority to promulgate rules and regulations with respect to the 
subject matter of this proceeding is contained in Sections 303(c), 303(£), 
303(h) and 303(r) of the Communications Act of 1934. 


FEDERAL COMMUNICATIONS COMMISSION 


/s/ T. J. Slowie 
[SEAL] Secretary 


Adopted: May 8, 1947 


3 


| 
[Rec'd FCC [21] | 
May 23, 1947] | 
APPEARANCE OF CLEAR CHANNEL 
BROADCASTING SERVICE AND ITS MEMBERS 


Responding to the Commission's Notice in the above-entitled cause, 


the Clear Channel Broadcasting Service and its members, comprising the 


following licensees of clear channel stations: 


Licensee Call Letters 


Earle C. Anthony, Inc. KFI 
A. H. Belo Corporation WFAA | 
National Life & Accident Insurance Company WSM 
Courier-Journal and Louisville Times WHAS | 
Stromberg-Carlson Telephone Manufacturing Co. WHAM | 
WJR, The Goodwill Station WIR | 
Southland Industries, Inc. WOAI | 
Carter Publications, Inc. WBAP | 
WCAU Broadcasting Company WCAU | 
Loyola University WWL 
Central Broadcasting Company WHO 
Atlanta Journal Company WSB 
WGN, Inc. WGN 
Crosley Corporation WLW 
Agricultural Broadcasting Company WLS 
Westinghouse Radio Stations, Inc. KDKA | 


hereby notify the Commission of their desire to appear and present evi- 


dence at the hearing to be held therein. 

The Commission's Notice states that the hearing will be held to re- 
ceive evidence concerning the existence and extent of daytime skywave 
transmissions of Standard Broadcast Stations and to promulgate whatever 
rules and regulations may be necessary. The parties filing this appear- 
ance construe the notice as embracing standards for the protection of 
signals not only greater than 100 uv/m but also signals less than that 
amount both from skywave and groundwave transmissions (particularly 
where other service is not available or is inadequate) and also as embrac- 
ing due consideration for the protection of proper signal values in the 


event there is permitted increased power on clear channels by Class I-A 
stations. | 


4 
[22] 


This appearance is filed on behalf of the foregoing parties, both’ 3 


collectively as a group and individually, so as to reserve to each 
licensee full liberty to make such separate or supplementary presenta-. 
tion and to take any and all other steps in the course of the proceedings 


in its own name and behalf as it may deem necessary or desirable. 


May 23, 1947 


Respectfully submitted, 
CLEAR CHANNEL BROADCASTING SERVICE 


By /s/ Louis G. Caldwell 
Louis G. Caldwell 


By /s/ Reed T. Rollo 
Reed T. Rollo 
of 
KIRKLAND, FLEMING, GREEN, MARTIN 
& ELLIS 
914 National Press Building 
Washington 4, D. C. 


Counsel for the above-named parties 


5 
EXCERPTS FROM TRANSCRIPT OF PROCEEDINGS 
: [5] 

Commissioner Hyde: This morning we will hear the witnesses 
to be introduced by Commission counsel, and following that we will 
call on the Clear Channel Broadcasting Service. Commission counsel 
will then arrange the order in which the other participants maya be 
heard. 

Mr. Plotkin: Mr. Vandivere is our first witness. 


E. F. VANDIVERE, Jr., 
called as a witness for and on behalf of the Commission, having | been 
first duly sworn, was examined and testified as follows: 
DIRECT EXAMINATION 
By Mr. Plotkin: 
Q. Mr. Vandivere, will you identify yourself for the record? 


A. E. F. Vandivere, Jr. Iam employed by the Federal Communica- 
tions Commission as Chief of the Information Analysis Section 4 the 
Technical Information Division. 

Q. Will you proceed, please, Mr. Vandivere? A. My testi- 
mony offers as an exhibit a report that contains a tabulation of data from 
recordings made by FCC engineers, an analysis of the data, and a 
representation of the results in the form of curves that may be used to 
estimate the intensity of interference and its growth or duration.' | 

The practical and general object of this analysis is to obtain 
curves representing 10 percent skywave field intensities 


[6] | 
at any distance, in any direction, at any frequency, at any hour of 
transmitter local time for a station at any latitude. 

In order to achieve the most accurate results possible as: rapidly 
as possible this general aim has been limited here somewhat. Only 
noon, afternoon and evening data have been studied. The empirical 
curves, Figure la of the Standards of Good Engineering Practice, for 
10 percent fields in the second hour after sunset have been used directly 
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6 
as point of departure in the derivation of curves representing fields in 
other hours. 

With respect to the first limitation, morning conditions are 
known to be not quite symmetrical, with evening conditions, but they 
have been considered to be nearly enough symmetrical that the differ- 
ence is of secondary practical importance. 

The second limitation is more serious but saved a great deal of 
time without perhaps limiting the immediately useful results very seri- 
ously. The chief effect of the direct use of the empirical curves for 10 
percent fields in the second hour after sunset rather than the theoretical 
formulas for this second hour curve has been to limit the derivation 
skywave curves for other hours to distances less than approximately 
less than 1200 miles. The same procedure could be applied to derive 
curves for distances greater than 1200 miles with results that I believe 
would be safe with respect to interfer- 


[7] 


ence fields, but probably over-safe; that is, the same procedure applied 


to greater distances would predict interfering fields larger than actually 
occur in the transmission range where the transmission is predomi- 
nantly by two reflections at the E-layer. 

The analysis procedure is described in detail in the report. To 
outline it briefly, the curve of diurnal variation for 10 percent fields 
was determined for each transmission path and each year. As 
described in the report and for the reasons stated there, the data from 
all years on a single path were combined to determine a composite 
diurnal curve for the path. This collection of diurnal curves was 
studied and it was determined that the fraction that the field in any par- 
ticular hour is! of the value ultimately attained in the second hour after 
sunset is predominantly a function of frequency and, as far as it has 
been possible to determine as yet, a function of frequency only. 

From this study diurnal curves typical of 500, 1000 and 1500 


7 


kilocycles were drawn. These were applied to the 10 percent curve or 
40 degrees latitude in Figure 1(a) of the Standards of Good Engingerace 


to produce curves east and west, north and south, showing 10 percent 


fields in various hours for a station located at 40 degrees latitude for 


each of three frequencies. This proliferation of curves, it should be 


noted, is mostly a matter of geometry--of con- 


[ 8] 
sidering the equivalence of distance and time as sunset travels across 


the country. 


The accuracy of this great quantity of curves depends on the 
accuracy of the second hour curve and on that of the diurnal curves. 

An estimate is made of the accuracy with which these curves 
may be expected to predict skywave signal intensities. It is estimated 
that measured data should deviate from the curves rather rarely by a 
factor as long as 4 to1, although in very unusual cases, where all the 
causes for deviation act in the same direction, larger deviations are 
quite possible. It may be noted that this compares quite favorably with 
the accuracy with which we are able to predict groundwave at large 
distances over ground of varying conductivity. By this I mean predict 
in terms of our information regarding conductivities in the United States 
and considering the state of our knowledge of ground wave over ground 
of varying conductivity. | 

We may hope in the course of time, and possibly even in the 
near future, to remove all major sources of error in skywave propaga- 
tion curves on account of inadequate physical theory, and we may even 
hope to get good measures of the fluctuations of measured data within 
the year and further, even, good measures of the fluctuations from 
year to year of annual statistics derived from the data. But in any case, 
19] | 


we shall continue to be faced with measured data that deviates from any 


[9] 

8 
particular curve that we may draw. The approach of perfection of in- 
formation would merely mean, for example, that it could be said that 
for a specified interval of years 10 percent fields can be expected to 
deviate from the curves of this report by a ratio of 4 to 1 with a proba- 
bility of, say, 10 percent rather than, as at present, with rare proba- 
bility. 

The concept of the 10 percent field was, of course, introduced 
to dispose of statistical difficulties. The object was to provide protec- 
tion from interference for most of the time, for 90 percent of the 
time. A difficulty, however, has arisen out of the fact that we engineers, 
all of us, have'been reluctant statisticians. There is no such thing as a 
simple 10 percent field. This, one rapidly learns when attempting to 
determine one from a mass of data. It is necessary to define what kind 
of field and 10 per cent of what time. The annual 10 percent fields 
tabulated in the report as levels exceeded by hourly median field inten- 
sities on 10 percent of the days of the year. In the analysis of these 
data the 10 percent problem is immediately encountered again. The 
question is whether to take year to year 10 percent values of the annual 
10 percent values. What has been taken is year to year median. This 
has the result from year to year annual 10 percent data can be expected 
to 


[10] 


fall both above and below the curves shown. 


The relative accuracy of the curves from frequency to frequency 
is considered to be fairly good; a great deal better than the absolutely 
accuracy. 

The report also contains two illustrations of the application of 
the 10 percent curves. The one shows the encroachment of the distor- 
tion zone on the primary service area with the approach of sunset for 
a station at 500, 1000 or 1500 kilocycles. The other illustrates the 
growth of interference at each of the two stations, 800 miles apart, on 


in] 
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a frequency of 1000 kilocycles, the one station at 50 kilowatts and the 
other at 10 kilowatts. | 

Q. What you have done so far is to summarize the material, a 
description of which is given in the report appearing on pages 1 to 6 
is that correct? A. Yes. | 

Q. I wonder if you would now turn to the figures which are part 
of Exhibit 1 and describe briefly the function of each figure. A. ‘Figure 
1a and the following figures through 1f are tabulations of the 10 percent 
fields in microvolts per meter for the transmission paths that were 
studied. | 

Figure 1a shows-- | 

Q. That is based upon studies conducted where? A. In the 
Technical Information Division. ! 

[11] | 

Q. And the years in which the studies have been taken are indi- 
cated in the figures; is that correct? A. Yes. | 

Q. Allright. A. Figure 1a lists the transmission paths that 
were studied, as shown in the second column. The next six columns 
are listings of fields determined for each of six years in the second 
hour after sunset. The notation at the top of the page "EM 10 percent" 
denotes the field intensity level, hourly median, exceeded on 10 percent 
of the nights, midpoint; plus 2 denotes second hour after sunset. 

Q. Inotice on pages 1b through 1f that the number of data used 
are indicated in parentheses and that that is not so on figure 1a; will 
you explain that? A. That was simply an oversight. We failed to com- 
plete it. We discovered that too late to have a count made of the num- 
ber of data and record them on the sheet for the second hour after sun- 
set. The number of data involved will be at least as large as those in 
1b for the first hour after sunset. 

Mr. Plotkin: Mr. Chairman, I wonder if we could supply later 


for the record, as a correction of Figure la, a substitute page so as to 
| 


[11] 
10 
show the number of data ? 
Commissioner Hyde: I assume that can be done before the pro- 


ceedings are completed? 
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By Mr. Plotkin: 

Q. Can it be done by that time? A. Yes. 

The following parts of Figure 1 are tabulations and are earlier 
hours running through the second hour before sunset and showing finally 
noonday values. 

The first graph, Figure 2, shows a plot of the 10 percent values 
determined for each year and for each hour. The vertical axis is 
microvolts per meter, and the horizontal axis is a time axis, 'SSMP" 
denoting sunset, the hour centered on sunset and at the transmission 
path, midpoint. So that, for example, in the sunset hour we have 
plotted a value of 420 microvolts per meter, approximately, for one 
year, and almost the same, perhaps 415, for another year, and 360 for 
still another year, and so on. Beside each of these bars that plots the 
datum is a notation of the year in which that datum occurred. That is 
denoted by the small numeral, 9 denoting the year 1939, 0, 1940, 1 
for 1941, and so forth. These numbers have not come out very well on 
the copy, but many of them can be made out, I believe. 

Q. The curve that is shown is a composite curve, and by con- 
necting the points for each of the years you could make an annual 
curve? A. Yes. It is to be noted that the data are all going from one 
hour to another and go up and down in so far 
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as if a diurnal curve were drawn through each year's data, and the 


northern curves would cross and recross each other. This was taken to 
mean that the data in any given hour is varying at random from year to 
year about some typical curve. The curve that has been drawn is a 
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median curve and is an effort to represent such a typical curve that the 
data varies about. 

It will be noted that the greatest deviation of any year’s datu um 
from this diurnal curve is about 1.4 or 1.5. 

The next page, figure 3, is a tabulation of various pertinent 
data. The first column shows the length of the transmission path which 
is shown in the second column. The third column shows the frequency 
of the station recorded. The fourth column shows the radiated field 
on the bearing at the pertinent angle for skywave transmission from 
each station. The next columns show ratios of the field intensities , 
shown hour by hour on the composite diurnal curve for each path and 
the value ultimately attained in the second hour after sunset. On the 
composite diurnal curve, for example, the value shown in the sunset 
hour is 20 percent of the field ultimately attained in the second hour 
after sunset. : 

Q. Figure 3 is based upon the data contained in Figures | la 
through 1f? A. Yes, through the intermediary of drawing further 
curves such as those illustrated in Figure 2. 


! 
[14] i 
Figure 4, the next graph, illustrates the statement I made 
earlier, that the field intensity is in the sunset hour, of what it will 
later be in the second hour after sunset, is, for example, a function 
of frequency, as it turns out to be also in the otherhours. This graph 
along the vertical axis reads as a ratio, a pure number; along the 
horizontal axis the frequency of the station recorded, represents a plot 
of the ratios shown in Figure 8. For example, in the sunset hour the 
ratio of the field intensity in the sunset hour to the second hour after 
sunset at a frequency of 540 kilocycles is shown as a square, plotted 
at 540, and falls just below the trend line marked ESS plus 2-- | 
Q. That is the second curve from the bottom of the graph? 
A. That is right. From this Figure 4 it was inferred that the diurnal 
| 


[14] 


12 


curve is a function of frequency, and from this figure, a diurnal curve 
typical of 500 kilocycles or half a megacycle or one megacycle or one 
and a half megacycles were drawn. These are shown on the next 

figure, No. 5 which shows the diurnal curves for those three frequen- 
cies based upon trends shown in Figure 4. The vertical axis shows the 
ratio that the field intensity is in a given hour to what the field intensity 
will be in the second hour after sunset. The horizontal axis shows time. 
The diurnal curves are drawn as solid lines down to the first hour be- 


fore sunset, 


[15] 
because that is the extent of the range through which we were able to 
determine trend lines that are shown in Figure 4. A plot of the ratio 

of the field intensity in the second hour before sunset to the field in the 
second hour after sunset did not define a trend line, and so afforded us 

no sound basis for extending the diurnal curve in Figure 5 to hours 
earlier than the first hour before sunset. 

Q. The:dotted lines represent extrapolations? A. That is cor- 
rect, they represent extrapolations. These extrapolations are made on 
the basis of the following sort of consideration: On rather sound theoreti- 
cal grounds it is known or believed that the absorption that determines 
the diurnal curve is simply dependent upon the cosine of the sun zenith 
angle, so that the diurnal curve as plotted on logarithmic paper would 
be for the rest of the day--it comes to the left of the figure as shown 
here--would be'the loop of the cosine curve. The portion of that cosine 
group in the neighborhood of sunset will be, to a pretty good approxima - 
tion, a rather long straight line. So that with some assurance the 
diurnal curve can be extrapolated to a straight line for some distance to 
earlier times. |The diurnal curve must at some point turn back up and 
go up to the morning values. 

Q. With respect to the morning values, you indicated in your 
statement you did not plot the sunrise and sunrise 
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plus 1 and sunrise plus 2, but indicated the morning figures would be 
approximately the same as the evening figures. On that assumption 
could Figure 5 be used as a sunrise figure, using SR instead of ss and 
using SR plus 1 to represent SS minus 1, and soforth? A. That would 
be a reasonable approximation for estimating the practical importance 
of the daytime skywave, I believe. ! 

The next figure is a tabulation, Figure 6, a tabulation involving 
comparison of calculated groundwave field intensities with experimental 
levels exceeded 10 percent of the time for noon and SS minus 2. ‘The 
tabulation shows the transmission path studied, its frequency, the 
length of the transmission path, the radiated field at 1 mile that was 
used, and lists the conductivities from the map of conductivities| in the 
Standards of Good Engineering Practice, together with the length of 
the stretches of continuities that are involved. Thena computed value 
for the groundwave is given, computed by use of the groundwave curve 
of the standards, the ground conductivity map of the standards and the 
so-called db method. | 

The last two columns list the 10 percent fields determined for 
the noon hour and for two hours before sunset. This tabulation was 
made up for the purpose of aiding an estimate of whether the fields 
recorded were groundwave or skywave. If the measured fields are in 
the neighborhood of the estimated | 


[17] 
groundwave values by a ratio of as much as 2 to 1, to take an arbitrary 
figure, it was supposed that the values were likely groundwave; on the 
other hand, in some instances the recorded values are a great deal 
larger than the estimated groundwave values and were interpreted as 
being likely skywave values. : 

Q. So that the point will be clear, if the figures shown in the 


last two columns were no more than twice as much as the figures shown 
| 


[17] “- 
in the third column, you would assume it to be ground wave, but if it 
were more, you would assume it to be skywave? A. We had no occa- 
sion to take a particular number that would be a decisive level accord- 
ing to which we would call it necessarily skywave or ground wave. 
That was approximately the consideration. The result has been that we 
have been able'to account to our satisfaction for the noonday values and 
we have not been able to determine to our satisfaction in all cases 
whether there is skywave at the lower frequencies in the noonday values. 
I can illustrate the reason for that in terms of some of the later figures. 
Q. But to help us on Item No. 1, the WLW path, the likelihood 
is the fields measured there were ground wave rather than skywave? 
A. That is the way we interpret it. 
Q. With respect to Item 3, the likelihood is that was 


[18] 
skywave rather than groundwave? A. Yes. 


Q. But with respect to Item 4, with respect to the field at noon, 


it was a toss-up as to whether it was skywave or groundwave? A. Yes. 

Q. And with respect to two hours before sunset, the likelihood 
is it was.skywave? A. Yes, that is good. 

Figure 7a shows an application of the diurnal curve for 500 kilo- 
cycles to the skywave curve from Figure 1a of the Standards, and ac- 
cording to the title shows the 10 percent field intensities per 100 micro- 
volts per meter radiated at the pertinent angle for transmitter latitude 
of 40 degrees in directions east and west and 500 kilocycles. The 
derivation of the curves to the west and the curves at earlier hours 
depends entirely upon application of the diurnal curve to the upper 
right-hand curve which is labelled TSS plus 2 - transmitter sunset plus 
2 hours. The curves represent a snapshot, so to speak, of what the 
fields are like at various distances, taking account of the varying time 
at these various distances at the instant of sunset or at two hours after 


sunset at the transmitter, or one hour after sunset for the second curve, 


15 
or sunset at the transmitter, and so on down. 
Q. What is the vertical axis? 
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A. The vertical axis is millivolts per meter, 10 sercens field 
per 100 millivolts per meter radiated. The horizontal axis to the right 
is the distance in miles to the east, and to the left, the distance jin 
miles to the west. | 


Figure 7b and Figure 7c are similar figures drawn for one 


megacycle and 1500 kilocycles. 

Figures 8a, 8b and 8c are similar figures drawn for north and 
south directions. 

Q. Mr. Vandivere, I notice in each case you have assumed a 
latitude of 40 degrees; can you tell us why that was done? A. That re- 
presented no essential assumption. It was a matter of assuming some 
typical latitudes for illustration. The method is not confined to = 
particular direction or any particular latitude. 

Q. Is it your testimony that the variation depending on the par- 
ticular hour you use, or frequency, that latitude does not have a signifi- 
cant effect? A. The latitude plays a role in the second hour after 
sunset curves, and that is reflected in the rest of the curves. The 
curves and earlier hours fall below the curve taken for the second hour 
after sunset by reason only of the diurnal curve. The diurnal curve 

_has appeared to be dependent upon frequency and not upon latitude. 

Q. There is no additional effect because of latitude, ! 


[20] 
and the variations in latitude are the same as in the second hour after 
sunset period? A. That is the best we have been able to do; that is the 
way we have taken it. 

The next figure, Figure 9, is an illustrative figure, "THustra- 


tion of transition of field intensities from groundwave to skywave for 
| 
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various hours and various conductivities."" The figure was drawn for 
the specific purpose of determining the rate of growth of the limitation 
of groundwave service by the encroachment of the distortion shown, 
but is reproduced because it can be used to illustrate other points as 
well. The vertical axis shows millivolts per meter. The horizontal 
axis shov s distance in miles to the east and to the west. The figures 
shown drawn for a half-wave antenna with an effective field at 1 mile 
of 100 millivolts per meter and a latitude of 40 degrees is assumed, 
and a conductivity of 10!4, electromagnetic units. 

Q. Will you please explain what is a millimo? A. A millimo 
is one thousandth of a mo per meter. A mo per meter is a unit of 
conductivity in the MKS system that is being rather universally adopted 
these days. A millimo is equivalent to 1014 electromagnetic units of 
conductivity. 

The three down-sweeping curves are curves of groundwave in- 
tensity versus distance. The inner curve has a conduc- 
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tivity of 5, the middle curve J0, and the outer curve 20. The curves 
that sweepupward and reach a maximum and turn downward are skywave 
curves computed by assuming the radiation pattern of a half wave antenna 

the field intensity curves shown in Figure 7b. So that 
there is represented a skywave curve going eastward for the second 
hour after sunset at a transmitter, for the first hour after sunset, sun- 
set, first hour before sunset, and so on down. The point at which the 
distortion shown begins as is taken to be the point at which the skywave 
is growing as we go out to large distances and finally reaches one-half 
the value of the groundwave. If you will look at the groundwave for 
conductivity 5, that is the northernmost groundwave curve, the crossing 
point with the uppermost skywave curve shows a bar that extends to the 
left a distance of about 10 miles, at which distance the skywave curve 
should be two times below, or one-half of the groundwave. 
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Q. The moment it exceeds one-half you assume distortion? 
A. That is right. From that point the distortion zone begins so far as 
second hour after sunset is concerned, at a distance of 70 miles for 
groundwave over conductivity 5. Similar points can be read at earlier 
hours and that permits the drawing of a curve showing the distance and 
field intensity to which the station's primary service is limited | 
[ 22] 
by the distortion shown for various hours. That is shown in the next 
figure, but before we go to that, it is to be noted at the distance to which 
skywave is expected to be noted depends upon the hour and also depends 
upon the ground conductivity. involved. As an estimate, it appears that 
the third hour before sunset skywave values as estimated here appear 
to be as good an estimate as we can get of the skywave values in the 
noon hour. By that is meant where the groundwave curve crosses the 
skywave curve for the third hour before sunset, TSS minus 3, it appears 
that the low conductivity groundwave would predominate out to 350 or 
360 miles and thereafter the skywave would be measured at greater 
distances. For a conductivity of 10, groundwave would be measured at 
any point out to 430 miles, and at greater distances, skywave, and 
finally, for conductivity of 20, groundwave would be measured at all 
points out to 530 miles, and thereafter, skywave. | 
This curve for noonday value, we have no means of stating with 


what assurance it can be considered as typical of noonday. We can be 
sure, however, that wherever it exceeds the level of intensity for noon- 
day, we will be faced with the situation that whether we regard it as 
groundwave or skywave will depend--the distance to which we can record 
groundwave or begin to record skywave will depend, approximately as 
shown, on the ground conductivity involved. 


[23] 
The next figure is in three parts, 10a, 10b and 10c. 10b isa 
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figure derived from figure 10a. 10b shows the limitation to groundwave 
by the station's own skywave. Figures 10a and 10c are similarly de- 
rived from curves similar to those shown in figure 9, but not repro- 
duced here. The vertical axis of this figure shows time named in 
terms of transmitter local sunset and hours before and after. The 
horizontal axis shows the distance to the edge of the distortion zone 
going east and west. It is not so labelled. It is derived from Figure 9, 
which is labelled to east and west. 

Q. It is labelled onthe top? A. Yes, Isee. The indicated 
field intensities of 500 millivolts per meter and 100 millivolts per meter 
that are checked on the lines here are for horizontal radiation of 1700 
millivolts per meter of effective field at one mile. To look at the bot- 
tom curve on the right-hand side of the page, the curve is for a con- 
ductivity of 5 and shows the distance at any given time at which the dis- 
tortion shown, as defined above, will begin. Thus, at the second hour 
before sunset the distortion zone is a little beyond 200 miles, 220, ap- 
proximately, and is also outside of the 100 microvolt per meter contour, 
as is noted by running up the curve to the point where the figure 100 is 
shown with a dotted or dashed line. The distance at which the 500 
microvolt per meter 


[24] 
contour occurs is shown a little farther up the curve by a solid vertical 


line labelled "500 microvolts per meter" at the top. At approximately 
one and a half hours before sunset the skywave will limit the groundwave 
service by the distortion shown to the 100 microvolt per meter contour, 
and this limitation will increase to higher contours or restrict the 
groundwave service range to shorter distance up until the sunset hour, 
where the limitation is to about the half millivolt per meter contour, 
which occurs at just short of 100 miles. 

The other curves are in the same fashion but assume conductivi- 
ties of 10 and 20. 
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Figure 11 is a worksheet that was made in getting the Limitation 
of interference between two stations, one at 50 kilowatts and one at 10 
kilowatts. The figure is entitled "Illustration of simultaneously occur 
- ring skywave and groundwave field intensities from a 50 kilowatt station 
» and a'10 kilowatt station located 800 miles apart at 40 degrees zeae 
for 1000 kilocycles."' 
care The vertical axis shows microvolts per meter. The horizontal 


axis shows distances in miles from a Class I 50 kilowatt station at one 
point, and 800 miles to the east, a Class II 10 kilowatt station. The 
skywave curves are labelled with the local time of the 50 kilowatt sta- 
tion, the TSS plus 1, TSS plus 2, and so on referring to sunset at the 


[25] 
transmittér, the first and second hour after sunset, and similarly the 
other curves are labelled in terms of the time at the 50 kilowatt station. 
The corresponding times at the 10 kilowatt station 800 miles to the east 
at 40 degrees latitude would be one hour later. 

These curves have been used to estimate the distances at which 
for a given hour the skywave field, 10 percent, for one of the stations, 
will be one-twentieth of the groundwave of the other station, in order to 
determine the distance at which for the contour to which the station will 
be limited for that hour by the other station. The figure is included be- 
cause certain other information can be read from it which illustrates 
the extent of the effect of the difference in time involved in the Gleraiice 
of 800 miles generally. For present purposes the results obtained from 
that figure are illustrated in a somewhat simpler fashion in Figure 12, 
the last figure. | 

Figure 12 shows the limitation to Class I and Class II stations 
under the conditions of Figure 11. The vertical axis again shows time 
and the horizontal axis shows distance to the east and to the west--the 
lower horizontal axis. The upper horizontal axis shows field intensity 


contours that occur at various distances. From the top figure, the 
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righthand curve may be read off, but in the second hour before sunset-- 


the top curve refers to the limitation to the 50 
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kilowatt station in the west and the bottom curve to the limitation to the 
10 kilowatt station to the east. The time axis in the top figure refers 
to the local time at the Class I or 50 kilowatt station; the time axis in 
the lower figure is labelled in the local time of the 10 kilowatt station. 

From the right-hand curve in the upper portion of the figure it 
can be read off at the second hour before sunset at the 50 kilowatt sta- 
tion the groundwave service is limited to approximately 160 miles, or, 
reading the top axis, to approximately the quarter millivolt contour. 
Later, at sunset, the limitation will be to about 60 miles, or to the 3. 6 
millivolt per meter contour. To the west the limitation is less severe 
as the distances involved are greater, the distances from the 10 kilo- 
watt station in the east are greater. 

Looking at the left-hand curve from the lower portion of the 
figure, the western side of the 10 kilowatt station in the first hour be- 
fore sunset, the groundwave service is limited to 120 miles, and read- 
ing the lower horizontal axis, or reading the upper horizontal axis, to 
the .35 millivolt per meter contour. This limitation grows until at 
sign-off time, assumed sunset at the station to the west, the limitation 
would be to about 25 miles at the 8.6 millivolt per meter contour. 

Q. Mr. Vandivere, if you had assumed 1 kilowatt where the 10 
kilowatts has been used, how would you use these field 
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intensity figures here? A. If one kilowatt were assumed the limita- 
tions in the upper figure would be reduced by the square root of 10, by 
about a factor of a little more than 3, and the limitations to the Class 
II in the lower figure would remain as shown so far as millivolts per 
meter are concerned. The millivolt per meter contours would move 
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in shorter distances. 

Q. Also on Figure 11 and Figure 12 you have shown only e 
Class II station; assuming two or more Class II stations, what would 
be the effect upon the service area of the Class I station; in other words, 
what sort of RSS effect would these signals have, if any? A. That 
would depend on whether--it would depend partly on the extent of corre- 
lation in the variation from day to day of signals from the two Class 0 
stations. If there were two stations it is difficult to say whether it is 
likely that the signals would be large simultaneously or large on ia 


ent days. 
Q. That is also true to a lesser extent on the second hour » after 
sunset, is itnot? A. Yes. It really depends to some degree on, the 
distance involved, whether the stations are widely separated among 
each other, and when that is the case it is more likely that there Iwill be 
little correlation between the times when the largest fields will occur. 
The consistency of skywave 
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in the daytime conditions is not known to me at all. 
Q. Does that complete your description of the figures ? A. Yes, 
I believe so. | 
Q. Now, with respect to the evaluation of the accuracy and con- 
clusions on these figures, is that material contained on pages 4 through 
6 of Exhibit1? A. Yes. | 
Q. I wonder if you would mind reading that? A. Recmacy and 


conclusions: | 

1. As was pointed out the elaborate detail of Figure 7a, for 
example, is a result of geometry. The accuracy of Figure 7a depends 
on the accuracy of (a) the 40 degree latitude curve from Figure : 1a of 
the Standards, (b) the accuracy of the 500 ke diurnal curve from 
Figure 5, (c) the accuracy of the assumption that this diurnal curve is 


applicable to all short distances. 
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With respect to (a) it may be said that the curve suffers from 
several defects, the chief ones being that like its predecessors, it is 
based upon the assumption of transmitter radiation patterns over a per- 
fectly conducting smooth earth so that deviations of data from the curve 
may be expected on account of earth conditions; and that it shows no 
frequency effect so that some deviations of data from the curve may be 
expected on this account. In this latter regard, however, it may be 
said that the curve is believed to be rather accu- 
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rate for middle frequencies at middle latitudes, for high frequencies 
at high latitudes and low frequencies at low latitudes, but may be a 


little low for high frequencies at low latitudes and a little high for low 


frequencies at high latitudes. 

At an estimate, deviations of data from this curve by as much as 
2 to 1 should be rare although in very unusual cases were all the para- 
meters that have been "averaged out'' combine to produce limitations 
in the same direction greater deviations are possible. 

With respect to (b), it may be noted that the typical maximum 
deviation of the ratio data from the trend lines of Figure 4 is about 1.4 
while the typical maximum deviation of a year's datum from the com- 
posite diurnal curve Figure 2 is about 1.5 so that altogether the data 
from a single year might miss the diurnal curve of Figure 5 by a factor 
of two to one. 

Thus, in an "unlucky" year on an "un-average"” transmission 
path (unusual ground conductivity and terrain) in a particular hour the 
deviation from predictions here on these accounts may be as great as 
4.2to1. These deviations, however, may go either up or down. 

With regard to (c), the data are too sparse and ill-assorted to 
serve as an adequate test. Some of it suggests that there may be some 
that there may be some effect of path-length on the diurnal 
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curve. There is also some theoretical reason to believe that the diurnal 
curve should be a function not of operating frequency but of equivalent 
vertical incidence frequency--which would involve path-length. An at- 
tempt was made to follow through simultaneously on both bases and the 
representation of diurnal curves as a function of equivalent vertical 
incidence frequency together with the geometrical consequences were 
carried through far enough to see that although there is a significant 
difference it is not large. This more elaborate procedure was dropped 
because time did not permit its completion and because it appeared to 
be an over-refinement of an otherwise rather elementary type of 
analysis. | 

If the only presently available assumption alternative to (c) were 
true rather than (c), the present representation may be in error by a 
factor variable in distance, which is about 1.5 at its greatest. ! 

2. The analysis of the data and its representation here i par- 
ticularly elementary anddirect. A sounder analysis would interpret the 
diurnal curves as diurnal curves for an E-layer reflection coefficient. 
This would also permit the skywave curves for various hours (as in 
Figures 7 and 8) to be extended to 2000 miles and beyond. Such an 
analysis requires, however, the introduction of transmitter radiation 
patterns in the vertical plane based upon finite | 
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earth conductivity and a more elaborate theory of the structure of the 


skywave curve than that upon which the curves of Figure la of the Stan- 
dards is based. Studies have recently been completed in the FCC 
Technical Information Division which should make possible a represen- 
tation of the combined frequency and latitude effects in skywave.| The 
effects are mutually contingent and cannot be expressed as a frequency 
factor and a latitude factor. This representation should be immediately 
adaptable to diurnally varying reflection coefficients. The studies are 
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based, essentially, on the representation of the skywave set out by 
Mr. K. A. Norton. 

3. Although further refinement of analytical procedure is needed 
to extend the range of representation of skywave it is believed that the 
representation in this report is of the right order of magnitude and con- 
stitutes a reasonable basis for an evaluation of the practical import- 
ance of ''daytime"” skywave. 

Q. Mr. Vandivere, are you familiar with the basic data upon 
which the second hour after sunset curves which are presently in the 
Commission's Standards were based? A. Yes. 

Q. Would you say that the accuracy of the material that you have 
presented here with respect to daytime skywave is of the same order of 
magnitude as the second hour after sunset curve presently in the Stan- 
dards ? 
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A. More factors are involved, so the order of accuracy is 
somewhat lower; but the analysis procedure is of comparable nature. 

Q. You think that these data can be relied on with approximately 
the same degree of confidence with which we rely on the second hour 
after sunset curve? A. Approximately so, but the possiblity of error 
is probably about two times as large. 


Q. Inthe case of the daytime as against second hour after sun- 
set? A. Yes. 


Mr. Plotkin: Mr. Chairman, may Exhibit 1 be received for the 
record subject to cross-examination ? 

Commissioner Hyde: Exhibit 1 is received. You are to supply 
a substitute page for Figure la. 

Mr. Plotkin: That is correct. 


(COMMISSION'S EXHIBIT NO, 1 RECEIVED IN EVIDENCE.) 
* * * * 
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[98] 
JOHN H. DE WITT, JR. 
was called as a witness on behalf of Clear Channel Broadcasting Serv- 
ice, and, having been first duly sworn, was examined and testified as 


follows: 


* 


[99] 
DIRECT EXAMINATION 


BY MR. RUSSELL: 
* * 
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ing, May 14, and we discussed the procedure we would follow here in 


studying daytime skywave. Since that time we have had a group of 
engineers at work and they have worked night and day putting together 
the exhibits. They are not nearly as complete as we would like. | | I wish 
we had had more time, but we have done the best we could, I think, with 
the time we had at our disposal. | 

Q. Were you in charge of that investigation? A. Yes, I was. 

Q. And study? A. I was. | 

Q. What data was assembled and used in the preparation, of the 
exhibits? A. I think it would be best for me to read the opening state- 
ment here. It covers that. 

Q. That is the opening statement of Exhibit No. 2? A. Right. 

Q. Will you please? A. "The following exhibits cover daytime 
skywave service and interference problems. They were prepared by an 
engineering committee composed of Clear Channel Broadcasting Serv- 
ice Chief Engineers under my direction. | 

"The main source of data was tabulations of median hourly field 
intensities received over 19 paths as obtained by the FCC Engineering 
Department. These paths are shown on | 
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Figure 1. The one-year period between November 16, 1943, and 
November 15, 1944, was chosen for analysis since this is approxi- 
mately the same period analyzed by Committee III in preparation for 
the Clear Channel case, Docket No. 6741, for nighttime transmission. 
In addition, the noon fields received near Atlanta, Georgia, and Grand 
Island, Nebraska, from Station WLW during the period May 16, 1938, 
through May 15, 1939, were analyzed. During most of this period Sta- 
tion WLW was operating with a power of 500 kw. 

"Where data were available, the field centered around each of 
the following hours was plotted by seasons: 

"Two hours before sunrise SR-2 

"One hour before sunrise SR-1 

"Sunrise SR 

"One hour after sunrise SR plus 1 

"Two hours after sunrise SR plus 2 

"Noon Noon 

"Two hours before sunset SS-2 

"One hour before sunset SS-1 

"Sunset ss 

"One hour after sunset SS plus 1 

"Two hours after sunset SS plus 2 

"Three hours after sunset SS plus 3 

"Field intensity is referred to the sun hour at the midpoint of the 
transmission path. 
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"All the FCC tabulations used employed this time reference. 
The same reference has been used in analysis of mutual interference 


since it avoids ambiguities which arise when field intensity is referred 
to time at one end of the transmission path and the bearing of the path 
is varied. 
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"Wherever the received field was obscured by noise or other- 


wise doubtful, the hour was omitted in the analysis. 
"All paths less than 343 miles in length were omitted to mini 
mize the effects of steady ground wave. | 


‘The method of analysis by seasons is evident from the first 
diurnal curve (Figure 2)." | 

Now I would like to go to the 19 paths over which transmission 
was measured. There are some particularly interesting paths ee 
I think the Commission Engineering Department set this study up ina 
very neat way. You notice you have two frequencies from Cincinnati to 
Baltimore, 700 ke and 1500 kc. Two from Cincinnati to Atlanta ; then 
WLW to Grand Island, one frequency, but a longer path. That gives us 
data on 700 kc from WLW in three directions. Then, we have a double 
frequency path between Minneapolis and Grand Island, WCCO and 
KWTP on 830 and 1500 kc. The same two stations were received at 
Portland, Oregon, giving data on two long paths--or, one long path with 
two frequencies. 

In Figure 2, I think you can see the method that we 
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have used in plotting these curves. I would like to explain that this is 
somewhat of a shortcut method. It doesn't have the rigor that would 
appeal to a correlation analyst, but it was a method of getting diurnal 
curves in a hurry and that is why we used it. I think the accuracy is 
entirely sufficient for this particular purpose. ! 

What we did was this: the Commission's data are in the form of 
tabulations of field intensity received within any hour at a given station. 
Of course, they cover the entire year. On this chart, you will notice 
we have sunrise minus 2 at the left, and we go across to sunrise minus 


2, then noon, then sunset minus 2 to sunset plus 3. There is a Biocon 
tinuity in the middle here because sunrise plus 2 is not always two hours 
from noon, neither is noon two hours from sunrise minus 2. So that, as 
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the season progresses, these two 2's here, on each side of noon would 
go apart or shrink together. But it does not change the accuracy of the 
graph. 

The reason that we have plotted in sun hour rather than clock 
hour is that the radio transmission is controlled by the sun hour and 
not by the clock hour, as everyone knows quite well. 

You will notice a number of dots on each one of these lines. If 
you will take sunrise minus 1, you will notice there are 20 dots--we 
have the number of dots up at the top 
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of the page, just under the title. Each one of those dots represents the 
median field intensity received within the hour, sunrise minus 1, from 
Station CBK, received at Portland, Oregon. After the 20 dots are put 
down, it is a simple matter to get the 50 percent value by counting down 
10-1/2 dots, or 19 dots. You would count down ten, and you would stop 
half way between the tenth and eleventh, and that would be the median 
50 percent value. The 10 percent value would be two das down. The 
90 percent value would be two dots up, or 18 dots down. 

Fortunately, on some of the more important paths, such as 
WLW and WCKY, we have as many as 90 days within each hour, so 
that there is quite a lot of data. 

"Altogether 24,089 hours of data from the FCC files have been 
used in plotting the curves. In addition, field intensities of Station 
KFI received at El Paso, Texas, as measured by the KFI staff from 
January 5, 1947, through February 4, 1947, have been used to indicate 
the order of variation within the hour with time of day. 


"Annual values, where needed, were obtained by averaging the 


seasonal values by hours." 

I didn't point out a moment ago that we have not analyzed these 
data on an annual basis. We wanted to see if there was a seasonal 
trend, expecially in the middle of the day. We did find such 


a trend, Ithink. You will notice 
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that Figure 2 is marked winter, and covers the winter season. We have 
taken winter as approximately centered around the winter solstice, be- * 
tween November 16, and February 16. Then, we have analyzed each 
three months period around the year in that manner. | 

Q. Will you give the spring months, so that the record is clear ? 
A. Yes, it would be February to May, February 16 to May 15, and then 
May 16 to August 15, August 16 to November 15. 

Q. The latter two being summer and fall. A. Right. 

There are a number of interesting things that become apparent 


when you plot diurnal curves in this manner. I would like to refer you 
to Figure 14. WLW received at Baltimore, Maryland. You will notice 
that in the winter season--Figure 14 is for the winter season--the 


spread between the 90 percent field and the 10 percent field is quite 


large. That second hour after sunset. 
If you will look at Figure 15, you will notice that that spread is 


less. 

If you go to Figure 16, which is for summer, the same trans- 
mission path is spread between the 10 percent and 90 percent value at 
second hour after sunset is still less. I don't think it has a direct bear- 
ing onthis hearing, but | 
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I just wanted to point out the kind of thing that you can get off this type of 
chart. | 

This shows a surprising thing--it surprised me--that the fields 


are much steadier in the summertime than they are in the winter. 
Common experience would tell you that the fields were stronger in 

winter than in summer, and more steady in winter than in summer. 
Actually, that is not the case at all. We are so fooled by the atmospheric 
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noise in the summer which covers up the signal, that we think the sig- 
nal is down and highly variable when it is not at all. 

Other things that can be noticed here are a seasonal variation of 
noon. If you will please look at Figure 14 again, WLW received at 
Baltimore, you will notice that the 50 percent value, which is the mid- 
dle curve, at noon has afield of about 11-1/2 microvolts per meter. 

If we go to the spring season, which is figure 15, you will notice that the 
field at noon is only 6-1/2 microvolts per meter. 

If we go to Figure 16, for summer, the field is dropped down to 
4.2 microvolts per meter. 

And in the fall, it has come back to 5 microvolts per meter. 

There are some exceptions to that in these curves, but, in gene- 
ral, we find that the field within the midday period has a seasonal vari- 
ation. 
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We have also made comparisons which show that there is a varia- 
tion. in the noonday period, or midday period, with frequency. The low 
frequencies seem to be stronger. This is not based on any theory. We 
are simply going on what we found from the analysis of data for this 
one year mentioned. 

Q. Mr. DeWitt, earlier you used the term "median hourly field." 
Will you describe what that is? .A. The median hourly field is the field, 
within the hour, which is exceeded half the time. In other words, if you 
have a chart which covers one hour's time, and the signal varies around 
on the chart, you simply move a ruler down the chart until you finda 
point where the signal is above the ruler for half the hour and that 
would be the median hourly field level. : - 

Q. In your discussion of skywave, you-have been speaking of 
daytime skywave consistently, have you not? A. We have, and I would 
like to get into that a little bit. We have coined some terms here for the 
various periods of the day, which I would like to mention. You will 
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notice that we have analyzed the data from sunrise minus 2 to sls 
plus 3. Sunset plus 2 is the same hour that is now used for nighttime 
transmission. ! 

The fields at that hour are fairly stable, and we feel, as the 


Commission does, and engineers have felt for years, 
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that it is a fairly representative hour for nighttime transmission, | al- 
though this study has also shown that the fields in the early morning 
are a little bit steadier than they are at sunset plus 2. | 

However, we have broken up the day into three periods: the 


period from sunrise minus 2 to sunrise plus 2, we have called the 
morning transition period. | 

The period from sunrise plus 2 to sunset minus 2 we have called 
midday, because it seems to have entirely different characteristics 
from the field within the transition period, and at night. 

Q. To make it clearer, the term "midday" doesn't apply to the 
noon hour, but applies to the period from sunrise plus 2 to sunset 
minus 2? A. That is correct. ! 

Q. And when you use the term "midday," that is the period you 
have in mind? A. That is correct. | 

Q. Thank you. A. Now, we have termed the period from sun- 
set minus 2 to sunset plus 2 the evening transition period. I would like 
to point out one more thing about these curves. I think they speak elo- 
quently for the existence of daytime skywave. Daytime is a little hard 
to define in itself. Under the Commission's rules, you say that | when 


the sun 
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rises it is daytime. The rules, therefore, operate very much as an 
electric light switch. They snapon day and they turn off night. ‘Unfor- 
tunately nature doesn't work that way. Nature works with a rheostat, 
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so that, as the sunrise wall approaches the reflection point, the fields 


begin to go down, and they continue to go down--if they operated accord- 


ing to the Commission's rules, on one of these charts you would have a 
plot that would go right straight out to sunrise, and then it would go to 

zero, at sunrise, off the paper, and go along the bottom and then jump 
up at sunset. But it just doesn't do that. 

Now, we have made a study of the effects of frequency on diurnal 
curves, and I will ask you to please turn to the written matter which is 
just after Figure No. 77-- 

Q. Just a moment, Mr. DeWitt. Then, the figures from 
Figure 2 through Figure 77 are the diurnal curves drawn for the purpose 
of this hearing? A. They are. They represent all of the useful data. 
In some cases we did throw out data on the basis of noise, and if there 
were no more than 10 points on one of these lines, we did not attempt 
to draw a curve through it, because we felt that any number less than 
10 was somewhat shaky. So we left out that entirely. — 

You will notice that on some of these curves, such as Figure 34 
or 35, along in that region, there are wide gaps 


[115] 
between sunrise and sunset.- This is a long path. WFAA, Dallas, 
Texas, received at Portland, Oregon. There is just not enough midday 
field receivediover that distance to overcome noise in Portland. So 
that we just don't have data inthere. But we do have data at the begin- 
ning of the morning transition period, and during the latter part of the 
evening transition period. 

Q. The same would be true of Figure 28, would it not? Over 
the long path, 'WSB? Portland, Oregon? A. Thatis correct. The 
same thing. I would like to mention there, before we go on to the 
frequency effect, that we found that there was not enough data to define 
accurately the diurnal curves for these long distances. So our study 
had to be cut down to distances of 1200 miles or less. We feel that that 
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covers most of the problems in connection with allocation of stations, 
allocation of daytime stations, although if stations are allocated at very 
great distances, we still need long distance diurnal curves. We don’ t 
know how to make them. We don't have the data here. We found out a 
few things about long distance curves. There seems to be a change in 
the shape of the curve when you cross the 1200-mile point. It is not an 
abrupt change, but from zero out to 1200 miles, the shape of the curve 
is fairly constant, and I think that is because transmission out to 1200 
miles is largely by one re- | 
| 

[116] | 
flection from the ionosphere. When you go beyond 1200 miles, the 
earth masks the first reflection and transmissions by reflections two 
hops. So that we have two bounce points off of the ionosphere for) 
transmission beyond 1200 miles. | 

With that in mind, you can see that the transmission curve, the 
diurnal curve, would be affected rather markedly by season. If the 
sunrise wall approaches the path more or less parallel, it will hit the 
two reflection points at the same time, and the signal would build up 
very rapidly. But if the sunrise wall approaches the transmission path 
at right angles, then, it would hit the place in the ionosphere where the 
first reflection takes place and would later on hit the point where| the 
second reflection takes place. So that the buildup in that case would be 
much slower, and there is some evidence for that general theory in 
these long transmission curves, diurnal curves. We haven't tried to 
explore it because we didn't think we needed to and we knew that we 
didn't have the information to define accurately the proper curve, so we 
passed it up. | 

If we go to the frequency effect, after figure 77, "the following 
graphs we prepared for study purposes only, to determine the effect 
of carrier frequency on the shape of the diurnal curve." I would like to 
add, within 1200 miles. | 
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The method of analysis was as follows: "Station WLW, 
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Cincinnati, Ohio, (700 kc) was used as a standard of reference since 
there were more data available on this station over more short paths 


than for any other station. The evening diurnal curve averaged for the 


year was plotted for each of the following paths: 

‘WLW to Grand Island, Nebraska 752 miles 

"WLW to Baltimore, Maryland 413 miles 

"WLW to Powder Springs, Georgia 374 miles 

"The above three curves were then averaged to obtain a standard 
short path 700 ke evening diurnal curve. 

"An evening diurnal curve for each of the other paths within the 
distance range 343 to 1176 miles and frequency range 540 to 1530 ke 
was prepared. | In each case the field at SS plus 2 was taken as 1." 

In other words, we matched all of the curves at sunset plus 2. 

Q. Why did you do that? A. Because the Commission's night- 
time transmission curves imply that transmission on all frequencies in 
the broadcast bank is the same at sunset plus 2, that that hour is a 
representative hour for all frequencies in the band and we felt justified 
in matching the curves at that point. I believe that is the same thing 
that the Commission's witness has done in preparing his exhibits, if I 
understood him correctly. 
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"The diurnal curve for each of the other frequencies was then 
compared with the 700 ke standard diurnal curve and the ratios by hour 
were plotted. 

The graphs of ratio vs. frequency for each hour in the transition 
period show that there is an upward trend with frequency indicating that 
as sunset approaches, the higher frequencies show less absorption than 
the low frequencies. 
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The analysis was carried out for both the 10 percent and i per 
cent values as shown on the following graphs." | 

I would like you to please look at Figure 79, first, before 4 we gO 
back to 78. You will note that the data are scanty here, but we have 
made a less squares fit of these points, and it follows this curve very 
closely. This is ratio of field intensity versus frequency for sunset 
minus 2. So it would be the ratio of the sunset minus 2, as compared 
to-- 

@. What does each dot on Figure 79 indicate, Colonel SST 
A. The dot at 700 kilocycles, .7 megacycles, is at 1 because we took 
WLW as the standard of reference. So it would normally, naturally , 
fall at 1. | 

Then, the dot at 820 ke represents the transmission from) WFAA 
in Dallas to Grand Island, Nebraska. The dot at 830 kc's is transmis- 
sion from WCCO at Minneapolis 
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to Grand Island. 

The dot at 850 kc's is KOA to Grand Island, and the one at 1530 
ke's is WCKY, measured at both Atlanta and Baltimore, and averaged. 

Q. Now, the horizontal axis represents frequency? A. That is 
right. | 

Q. And the vertical axis represents what? A. The vertical 
axis represents the ratio of the fields. : 
Mr. Plotkin: And you say the ratio is SS minus 2 over ss plus 2; 


is that correct? | 


The Witness: No, the ratio is the ratio of the high frequency 
field to the field at 700 ke's for this particular hour. | 


By Mr. Russell: | 


| 
Q. Sunset minus 2? A. Thatis right. This particular hour 
is sunset minus 2 on this chart. If you go to Figure 80, we have a plot 
for sunset minus 1. Again, we have the ratio of the high frequency 
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fields to the field at 700 kc's at sunset minus 1. While the points are 
scattered, you will notice that there is a definite trend. All the points 
are above the one axis. If we go to the next chart, Figure No. 81, the 
points are less'scattered, I think the data there are more reliable, and 
there is, again, an upward trend, but it is not as steep. 
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You will notice, then, that the steepness is decreasing. If you 


go to the next chart, Figure 82, the Slope is even less, showing that, 


as sunset plus 2 approaches, the high frequency and low frequency 
fields come together. They would naturally come together at sunset 
plus 2 because we have made them equal there, in plotting this curve. 
But that is not too bad an assumption when we look at Figure 83. This 
is the ratio for sunset plus 3. If they were still coming together at a 
rapid rate at sunset plus 2, then, they would be quite far apart at sunset 
plus 3. But you will notice that there is very little difference. The 
field at 1500 kc's is .92 of what it is at 700 kc's. 

Q. Will you turn back to figure 78 now? A. If we look back at 
Figure 78, we will see all of these curves plotted on one chart. 

Q. What is the significance of Figure 78? A. The significance 
is that you will notice that at sunset minus 1, you have the greatest dif- 
ference between the high frequency fields and the low frequency fields. 
At sunset, the difference is less. At sunset plus 1 it is less still. At 
sunset plus 2, there is no difference, by definition. At sunset plus 3, 

a slight difference. But I would like you to particularly notice the dotted 
curve which is sunset minus 2, which you would think should be up above 
sunset minus J, but it is not at all, and it shows 
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that before sunset minus 1--in other words, as we go from the midday 
period into the evening transition period, the low frequency fields are 
higher than the high frequency fields, and then around sunset minus J 
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and a fraction, somewhere in there, they become equal. Then, at sun- 
set minus 1 there is a very great difference. The high frequency fields 
are much stronger. And, as I said before, they come together. 

Mr. Plotkin: Wouldn't you show a tremendous variation for one 


hour between sunset minus 2 and sunset minus 1? 7 

The Witness: That is correct, but that is what we got out of the 
data. ! 

Mr. Plotkin: Does it indicate any lack of points or what? | 

The Witness: Not at all. We have drawn a whole lot of curves 
of different types but they were made for study purposes only. And 
invariably they worked out that way. | 

Mr. Plotkin: Is there any such phenomenal curve with respect 
to groundwaves at that time, do you know? 

The Witness: If you had a lot of steady groundwave in the picture 
at that time, and if it were stronger at the low frequency than it was 
at the high frequency, it would plot in this manner. It would fool you. 
But we feel that these paths are long enough so that the groundwave 
which we call a steady signal--now, if the groundwave varies, we 


[122] | 
are not calling that groundwave, we are calling it a tropospheric wave 
or bent groundwave. 
nee Plotkin: You say you have not plotted sunrise, or two hours 
on each side of sunrise? | 
* The Witness: We have not plotted it, but--well, we have not 
made it in exhibit form. We have studied the problem. And we are 
the curves, which we can bring in if you desire. : 
Mr. Plotkin: Does the same thing happen with respect to isun- 
rise? | 
The Wifhess: Apparently. 
Mr. Plotkin: Is there an average hour there, too? 


The Witness: Yes. 
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Mr. Plotkin: Which hour is that? , 
The Witness: About the same hour. About sunrise plus 2. 


Mr. Plotkin: Part of the daytime transition, in other wor ds ? 

The Witness: That is right, it is at the end of the morning 
transition period, and at the beginning of the midday period. 

Mr. Plotkin: How about during the midday period? Was that 
pretty regular? 

The Witness: We have assumed that the fields between sunrise 
plus 2 and sunset minus 2 are pretty much the same. 
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Now, that assumption is not strictly true, but we had to saw off some- 
where, and we have studied the midday period on the basis of noon. 
We do notice that the fields are lowest at noon, so whatever informa- 
tion we get from the noon fields, we can be sure that it is low, and that 
the fields around sunrise plus 2 and sunset minus 2 are higher. 

This Figure 78 is for the 10 percent skywave values, and we 
have done the same thing for the 50 percent values as shown by Figure 
84. This is a composite plot of all of the other curves, for the various 
hours. You will notice that the frequency effect is even greater for the 
50 percent fields than it is for the 10 percent fields. 

We have not made up any exhibits in which we have used this 
frequency effect because we didn't want to say to you, "We think these 
are the right ratios.'" We don't know. We do say that there is a trend 
with frequency , and we think that more study is indicated. I think that 
Mr. Vandivere's study is probably the one along the right line. 

I would like to ask you to turn to the written matter following 
Figure 89, please. 

"Low Frequency Short Path Diurnal Curves. 

"In order to plot service and interference contours within the 
morning and evening transition periods, it is necessary to use repre- 


sentative diurnal curves from which a correction factor for sun hour 
for the FCC SS plus 2 curve 


[Printer's note: Tr. 124 missing 
from official transcript] 
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10 percent and 50 percent signals, Been represent a PeAsoratTe 
average for paths out to 1200 miles.' 
Figure 90 is the morning low frequency short path diurnal curve 


for 10 percent values. This is used in correcting the 10 percent second 


hour after sunset transition curve to obtain transition in the cay morn- 


ing hours. 
Figure 91 is the same type of curve except for 50 percent 
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service signal. You will notice that at sunrise minus 2 the field is 42 
percent up, and, as I mentioned before, that is because our analysis 
showed that early morning fields are actually stronger than sunset plus 
2 fields, and for that reason a correct factor has been built into these 
diurnal curves for early morning. 

Figure 92 shows the evening diurnal curve for the evening trans- 
ition period, for 10 percent, used for calculating interference. 

Figure 93 is the 50 percent curve. 

I would like you to please compare the morning curves with the 
evening curves. I think you will notice that the morning curves are 
somewhat steeper, showing that as the sunrise wall approaches the re- 
flection point, the signals are blotted out more rapidly than they come 
in in the evening, as the sun recedes from the transmission path. 

Now, we come to daytime skywave interference for three 
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typical low frequency stations. 

"The following maps have been prepared to demonstrate the 
destructive interference whichaclear channel station will suffer from a 
daytime or limited time station during the morning and evening transi- 
tion periods. 


"The three cases selected are: 

"1. KFI, Los Angeles, vs. WNAD, Norman, Oklahoma 

"2. WdR, Detroit vs. WCPS, Tarboro, North Carolina 

"3. WHAS, Louisville, vs. KOAG, Stillwater, Oklahoma. 
"The first represents a situation which has existed for some 


time. Now, WNAD has an application on file for increase in power from 
1 to 5 kw. It is a typical east-west path with the daytime station east 
of the I-A station at a distance of 1170 miles. 

"The second represents a case now being litigated and in which 
a stay order has been issued restraining WCPS from operation on 760 
ke. The distance is 542 miles. The path is roughly north-south, both 


[ 127] 


41 
stations being in the same time zone. | 
"The third represents a case where a Cp has been granted for 
10 kw daytime operation at a distance of 661 miles and is west of the 
dominant I-A station. | 
"The several maps for each case illustrate interference condi- 
tions at various times around sunrise and sunset. They also indicate 


the complexity of the problems involved here. 


[127] 

"Take, for example, the case of KFI and WNAD. Under the 
present rules of the FCC WNAD is permitted to operate from local 
sunrise to local sunset at Norman, Oklahoma. At the time of sunrise 
at Norman on an average basis, it is one hour and 24 minutes before 
sunrise at KFI. At this time of morning, KFI is producing skywave 
service to listeners in the far west. As the sunrise wall advances 
to the west, the skywave service rendered by KFI and the interference 
from WNAD gradually decline, until one hour and 34 minutes after 
sunrise at WNAD the interference falls at the 100 uv/m groundwave 
contour of KFI. At sunset at Norman, when WNAD must leave the 
air, the entire transmission path is in sunlight. For this time WNAD 
limits KFI to its B 6 uv/m contour. | 

"We have also treated WNAD as if it were a limited time station 
which would be permitted to operate until sunset at KFI. Under these 
conditions it will be seen that the interference to KFI in the si 
is serious. 

The other two cases -- WJR vs. WCPS and WHAS vs. KOAG -= 
illustrate the extreme seriousness of the interference which results 
when the separation between stations is less than 750 miles. | 

"The WHAS vs. Koag case illustrates, in addition, the destruc- 
tive effects of high power at such short ranges. 


"The maps were prepared in the following manner: 
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"The FCC SS plus 2 skywave transmission curves set forth in 
Exhibit 109 of Docket 6741 were used as a base of reference for field 
intensity vs. distance. Corrections were applied corresponding to the 
sun hour at the midpoint of the transmission path in question. The cor- 
rections for sun hour were taken directly from the 10 percent and 50 
percent low frequency, short path, diurnal curves previously des- 
cribed. 

"It is realized that a certain amount of error ensues when this 
procedure is followed for the FCC SS plus 2 curves are referred to sun 
time at the western end of the path rather than at the midpoint. For 
north-south paths, the error is entirely negligible. For east-west 
paths, the error is maximum but at 1200 miles it never amounts to 
more than 10 percent and 24 percent for the 10 percent interfering 
signal and the 50 percent service signal, respectively. 

On the next page we have the data and assumptions that we have 
made in preparing the exhibits. 

Commissioner Hyde: Would this be a good place to recess? 

Mr. Russell: Yes, sir. 

Commissioner Hyde: One further matter, in order that we may 
arrange an order of appearance for the convenience of all parties, may 
I ask that counsel, or other representatives consult with Mr. Plotkin 
with a view to 
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establishing an order of presentation. 
Mr. Plotkin. We will meet here right after adjournment. 
Commissioner Hyde: Yes. 
The hearing is recessed until tomorrow morning at 10 o'clock. 
We will reconvene in this room. 
(Whereupon, at 4:30 o'clock p.m., the hearing was recessed, to 


reconvene at 10 o'clock a.m., Thursday, June 5, 1947.) 
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[130] | 

June 5, 1947 | 

The above-entitled matter came on for hearing, pursuant to 
adjournment, in Room B, Departmental Auditorium, at 10 o'clock 
a.m., before Commissioners Hyde (presiding), Wakefield and Durr. 
APPEARANCES: | 
As heretofore noted. 


[131] 
Commissioner Hyde: I believe we are ready to proceed. ‘The 
hearing will come to order. Mr. DeWitt, will you returntothe stand? 
JOHN H. DE WITT, Jr., | 
was recalled as a witness on behalf of Clear Channel Broadcasting 


Service, and having been previously sworn, was examined and testi- 
fied further as follows: | 
DIRECT EXAMINATION (Continued) 

By Mr. Russell: | 

Q. Mr. DeWitt, at the recess yesterday afternoon you had just 
finished reading the typewritten data after Figure No. 93. Will you 
continue with your explanation of that part of your Exhibit No. 2 2 
A. All right, sir. I would like to ask that you look at Figure No, 94, 
and also 95, 96, 97 and 98, all referring to a situation which exists 
between Station KFI, Los Angeles, on 640 kilocycles, and Station 
WNAD, a daytime station, 1 kilowatt, at Norman, Oklahoma. The 
reason we have chosen this example is that the separation is a little 
less than 1200 miles between stations--about 1170--and WNAD is a day- 
time station east of the dominant station. | 

Under the Rules, as I understand them, WNAD is permitted to 
go on the air at sunrise at Norman, Oklahoma, and closes down at 


sunset at Norman, Oklahoma. These exhibits 
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really amount to a motion picture of what goes on as the sun rises or 
sets. To complete it, we would have to have thousands of exhibits or 
figures, one for each minute during the morning transition period and 
the evening transition period, or some other suitable interval other 
than a minute. 

Then you could thumb through these rapidly and you would see 
the interference contours change as the sunrise wall or sunset wall 
approaches Los Angeles. 

Q. Turning to Figure 94, will you explain what that represents 
and how it was determined? A. The interference here as in the other 
figures referred to was calculated as follows: I would like to state 
right off that this is a fairly complicated sort of a calculation and it 
takes about man-days to make one of these maps. Of course, we as- 
sumed the measured groundwave contours of KFI and the calculated 
unattenuated field from WNAD, assuming a field of 185 millivolts per 
meter unattenuated at 1 mile. 

Our problem here was this: We wished to calculate the skywave 


service from KFI in the early morning hours and you will note that 


Figure 94 refers to conditions at sunrise plus 1 at Norman, Oklahoma. 
In other words, the sun has risen and the sunrise wall has passed to 
the west by one hour, and you will note a line up and down the chart 
which is marked at the top "Sunrise Wall." If you are anywhere along 
that point and looked eastward, you would see the sun peeping over the 
horizon. West 
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of that wall we have darkness--morning twilight--and the further west 
you go, the darker it is, of course. 
At that time then, KFI is giving some skywave service to the 
Pacific region: We have calculated that. You will notice the half 
millivolt per meter 50 per cent skywave curve andthe .25 millivolt 


| 
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per meter skywave curve. 

Commissioner Durr: Where is the last one? Where is the .25? 

The Witness: It is out a little further, Commissioner. It goes 
through the middle and sweeps around to the east. The reason these 
contours are not circular--you would think they would be circular off- 
hand, but they are not for the simple reason that toward the east He 
figure is being reflected from the ionosphere at a point which is closer 
to the sunrise wall. So you are down on the diurnal curve and there is 
some greater absorption than there would be at, say, sunrise minus 2 
at KFI. | 

In addition, there is the latitude effect which in this case doesn't 
amount to very much, but that automatically came in when we used the 
transmission curves from Exhibit 109 of the Clear Channel hearing. 

It is also necessary in making up one of these exhibits to take 
into account the sun hour at the reflection point for the interference 
signals from WNAD. Let me give you an example: Suppose we wished 
to know the field intensity 


| 
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from KFI and from WNAD at the northwestern corner of ern We 


would draw a radial from KFI to that northwestern corner. We would 
bisect it to get the midpoint, which would be the reflection point. We 
would then calculate the sun hour at that point and determine how far we 
would go down on the diurnal curve, which would be Figure--if this is 
50 per cent--it would be Figure 91. 
If we determined that at that halfway point between FKI and the 
point at which we are determining the field--if we found that it was 


sunrise minus 1, we would then read off of this curve 1.2 and would 
use that factor to correct the transmission curves of Exhibit 109) 
Similarly , for WNAD skywave signal, we would draw a radial 
from WNAD to the northwest corner of Nevada. We would take the 
midpoint which you can see in this exhibit would be in daylight , because 
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it would be east of the sunrise wall. Let us say that it is sunrise plus 
1/2, for example. We would go back to Figure 90, which is for the 10 


per cent interference signals and we would run down on that curve to 

sunrise plus 1/2 and would find that the correction factor is .14. That 
would be then multiplied for the 10 per cent ss plus 2 curves in Exhibit 
109. You can see then that the problem of determining an interference 


wall is quite complicated, because you have to arrive at it by a series 
of successive approximations. 
By Mr. Russell: 
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Q. That same procedure would have to be followed at a large 
number of lo¢ations in the secondary service area to determine the in- 
terference? A. Right; and then, to get the interference wall, you 
would take the intercepts where the 50 per cent service signal is 20 
times the 10 per cent interference figure. That is what we have done. 
You notice the line marked "Interference ," and to the right it says 
"Skywave Interference." The dark part indicates that KFI's skywave is 
being interfered with in that direction. 

In addition, you will notice the groundwave contour of KFI, which 
is a dot-dash line around KFI. At the nearest point toward WNAD, KFI 
is being limited to its .182 millivolt per meter groundwave contour, 
and north of KFI the limitation is .12 millivolts per meter. 

The reason for the difference is that the eastern point on the 
contour is closer to WNAD, and you get a little more interfering signal. 
Now, if we go to Figure 95 we have conditions for sunrise plus 1/2 
hour at WNAD. You will notice that the location of the interference 
wall--the shaded area--has not changed a great deal. The reason is 
that both signals are declining, or, in this case, they are increasing 
because we are going towards sunrise rather than away from it. Both 
the service signal and interference signal increased, and as long as 
they go up or down the same slope on the diurnal 
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curve, the interference contour stays at about the same place, but the 
groundwave contour of KFI now is limited to . 36 millivolts per meter 
at the nearest point; .3 straight north and .24 to the northwest. | 

The next figure, Figure 96, shows the condition at sunrise at 
Norman, Oklahoma. This is the time when under the Rules WNAD is 
allowed to take the air. You will notice we have drawn the sunrise wall 
line so that it bisects WNAD, in Figure 96. The skywave contours of 
KFI are well out for the reason that all the way from WNAD to the West 
Coast the path is in darkness, or morning twilight. | 

Q. And the limitations to the groundwave are more severe than 
in the preceding exhibits? A. They are, and you will notice KFI is 
limited to .68 millivolt per meter contour at the closest point and . 58 
north of the station. 

Q. Now, will you turn to the figure showing the sunset condi- 
tions? A. All right, sir. Figure 97 was prepared to show sunset 
conditions. Now in this particular case we have assumed that WNAD 
is a limited time station and actually it is a daytime station, but we 
wanted to show what would happen if it were a limited time station, 
which would permit it to operate until sunset at Los Angeles--in other 
words, sunset at Norman, Oklahoma. | 
[137] ! 

This is the case where Figure 97 is sunset minus 1/2 hour at 
Los Angeles. You will notice the groundwave limitation is .38 milli- 
volts per meter at the nearest side. I would like to point out something 
about this that we should keep in mind, I think. We have not shown any 
skywave for KFI here and the reason is that the area around Los Ange- 
les is in full twilight. The transmission is usually down around the 
diurnal curve so that KFI is not producing any appreciable skywave 
service, On the other hand, neither is it producing self- -interference 
or distortion zone of any kind. 
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On the other hand, the interfering signals are being reflected 
from a point halfway between Norman, Oklahoma and KFI, or from 
some other point in that region, depending on what particular spot you 
are studying around KFI. The reflection point for the interfering sig- 
nal is in darkness and is therefore well up on the diurnal curve, so you 
see that it is possible to have interference in a case like this from out- 
side a region of daylight. 

Q. In this figure it is dark at Norman, Oklahoma, of course? 
A. That is right. It is dark at Norman and light at KFI. Figure 98 
shows the sunset condition, except for sunset at Los Angeles. KFIis 
limited to its .36 millivolt per meter groundwave. There is a little 
skywave, which is wiped out by WNAD's interference. 
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Q. Will you turn to the next figure, Figure 99? 

Mr. Plotkin: Before you go to the next figure, I notice you don't 
show sunset at Norman or sunset plus 1, or sunset plus 2. Is there any 
significance in that?’ . 

The witness: There is no significance other than the interfer- 
ence is small at that time, and we didn't think it was worthwhile pre- 
paring it. I can give you the limitations to KFI for sunset at Norman. 

Mr. Plotkin: You have it here? 

The Witness: I think I can give it to you if I run through my 
notes. 

Mr. Plotkin: Before you finish, I mean. 

The Witness: All right. I can put it inthis way, Mr. Plotkin: 
At sunset--this is speaking of Norman now--at sunset at Norman, 


minus a quarter of an hour, the interference to KFI would correspond 


to its 100 microvolt per meter groundwave contour. 

Mr. Spearman: A quarter of what? 

The Witness: A quarter of an hour before sunset at Norman, 
Oklahoma. 


[140] 
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By Mr. Russell: | 
Q. Now, Mr. DeWitt, are you ready to discuss the questions of 
interference between WJR and WCPS at Tarboro, North Carolina? 
A. Yes, sir. | 
Q. Will you do so, please? 


) [ 139] | 

A. All right. We have here a case of a daytime station within 
750 miles of the dominant 1-A station. The first figure is 99, and it 
shows the location of WJR at Detroit and WCPS at Tarboro, North Caro- 
lina. Tarboro is slightly east of WJR, although I believe the two are in 
the same time zone. This figure is for sunrise at Tarboro. You notice 
the sunrise wall bisects the station. The area west of that wall will of 
course be in morning twilight or darkness, depending on how far west 
you go. ! 

The skywave contours of WJR, you will note, build up toward 
the southwest. The reason for that is this: Without the latitude effect, 
I think they would build up straight west, because there you are going 
into more and more darkness and getting better and better transmission 
as you go further west. I believe it is the latitude effect which swings 
these contours down into the southwest. At any rate, WJR would pro- 
duce a half millivolt 50 per cent skywave signal in the region there 
which includes Missouri, a part of Illinois, a part of Tennessee, and 
Kentucky, and so on. The quarter millivolt contour is shown farther 
out. | 
WCPS, however, destroys all of that skywave service in the 
early morning. It wipes it out. It limits WJR's groundwave to its 1.7 
millivolt per meter contour at one point; its 1.4 millivolt per meter 
contour at another point; and its 1 toward the north. | 


[140] | 
Now, it is rather odd that the maximum limitation to WJR’s 
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groundwave does not occur on a line between WJR and WCPS. That 
would be the case if the stations were east and west of each other, but 
the fact is that this is warped around because the sunrise wall is so 
close to the transmission path that if you swing the path off toward the 
east, toward the eastern contour of WJR, then you are down on the 
diurnal curve to a certain amount. 

As you go to the west you are further up on the diurnal curve, so 
that you get somewhat better transmission, which gives you greater 
limitation to the groundwave of WJR. 

Now, if you turn to Figure 100 you will see the condition for 
sunset at Tarboro, North Carolina. At sunset the area around WJR is 
in sunlight, of course. East of WCPS is a twilight or darkness. WJR 
does not produce skywave service at this time because of the fact that 
the area is in daylight. However, the interfering signals from WCPS 
are being reflected from ionosphere, which is somewhat reflective at 
this time, as would be shown by the diurnal curve, and WJR's ground 
wave is limited to its 1.2 contour on the east; .8 on the southwest; .6 
to the northwest; and .8 to the north, approximately. 

Q. Are you through with the exhibits showing the interference 
between WJR and WCPS? A. Iam. 
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Q. Will you turn to Figure 101, and describe what that repre- 
sents? A. Figure 101, and the succeeding figures up to and including 
Figure 106, show this motion picture for conditions between WHAS at 
Louisville, 840 kilocycles, clear channel station, and KOAG at Still- 
water, Oklahoma. I believe that a CP has been issued for 10 kilowatts 
power at Stillwater, Oklahoma. The separation here between stations 
is only 661 miles. 


The first figure, 101, is for a condition of sunrise at Louisville. 
Now, this illustrates the operation of one of the present rules of the 
Commission and it shows how it works out. Under Rule 3.87 KOAG is 
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permitted to go on the air at sunrise at Louisville-- | 
Q. Because it is located west of the dominant station? A. That 
is correct, because the daytime station is located west of the dominant 
station at sunrise at Louisville, and you will notice the sunrise wall 
goes right through the station. Of course, it is light to the east and 
dark to the west, so that the transmission path from KOAG into the 


service area of WHAS is quite good and it is well up on the diurnal 
curve. | 
WHAS would produce some skywave service to the southwest , 
were it not for the fact that KOAG completely blots it out. In addition, 
KOAG limits the groundwave of WHAS'to the 5 millivolt per meter con- 


tour on the western side, to the 4 
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north and south, and to the 3 millivolt contour on the east. 
Turning to Figure 102, we have these same two stations for the 


condition of sunrise plus 1/2 hour at Louisville. WHAS at this time 
does not produce any skywave service, but its groundwave is limited 
to 2.8 millivolts per meter at the nearest point toward KOAG, * 1.8 
on the far side. | 

Q. Will you turn to Figure 103, which shows the conditidns of 
sunrise plus 1 at Louisville? A. All right, sir. | 

Q. In that figure, the sunrise wall is actually west of the map, . 
is itnot? A. That is right. It is 55 miles off of the left side of the 
map. WHAS is still limited on its groundwave to the 1.4, 1, and .8 
millivolt per meter contours going around the circle. 


Q. Do the next maps represent sunset conditions? A. Yes, 
sir, they do. | 

Q. Will you describe them, please? A. According to the Rules 
of the Commission, KOAG is permitted to operate until sunset at Still- 
water,Oklahoma. At that time the entire path from Stillwater eset is 
in darkness. This figure, however, shows the condition for sunset 
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minus 1 at Stillwater. The sunset wall is east of Louisville. However, 
KOAG limits WHAS groundwave contour to the 1.1 millivolt per meter 
level on one side and the .8 on the other. 

Figure 105 shows the condition for sunset minus a 
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half hour at Stillwater. Since the areas east of tae sunset wall are in 
partial darkness or complete darkness, WHAS will produce a skywave 
service to the eastern region. You will notice that there is some sky- 
wave owex in the seaboard States, except that KOAG wipes it out. 
KOAG will further limit WHAS' groundwave contour to 2.2 on the west 
and 1.8 on the southeast. 

Figure 106 shows a condition for sunset at Stillwater, Oklahoma 
--this is the time when KOAG must leave the air--WHAS skywave serv- 
ice is built up to half a millivolt per meter in the east, which is all wiped 
out. KOAG limits the groundwave contour to its 4 millivolt per meter 
leyel: on the west and 3.2 on the east. 

Q. Now, the figures that you have described with respect to 
these three stations are introduced for illustrative purposes, are they ? 
4A. Yes, sir, they are. 

Q. Other examples could have been taken of interference, of 
course? A. We could have taken many other examples. We chose 
these simply because we wanted three typical examples; one where the 
path was approximately north-south; one where it was east-west; and 
the other where it was west-east. That is, with daytime on the west of 
the dominant station, and the other example with daytime on the east 
of the dominant station because the Rules cause the conditions to be a 
little different there. 
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Q. Was a limiting factor for your failure to produce other in- 
stances of interference the amount of time taken to compute these 
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interference conditions? A. Yes, sir, it was. As I mentioned before, 


the preparation of this type of map is an extremely tedious operation 
and we just didn't have time to prepare more examples. | 

Q. Col. DeWitt, will you turn to the next portion of Exhibit 2, 
entitled "Midday Skywave Transmission?" A. All right, sir. Study 
of the diurnal curves for which data are available throughout the day 
shows that skywave transmission between SR plus 2 and ss minus 2 
has somewhat different characteristics from nighttime and transition 
period skywave. Transition period skywave (SR minus 2 to SR plus 2 
and SS minus 2 to SS plus 2) is closely akin to nighttime transmission 
in that there is no marked seasonal effect. Within the transition 
periods, however, high frequency fields usually are stronger than low 
frequency fields. 

Midday 50 per cent skywave--and I could add 10 per cent also-- 
transmission appears to have a seasonal variation, being strongest in 
winter and weakest in summer. Unlike transition period skywave, the 
low frequency fields seem to be stronger than high frequency fields in 
the midday period. 

The following eight curves showing noon field intensity versus 
distance have been plotted using data for the period May 16, 1943, 
through May 15, 1944. In addition, 1417 
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hours of data on WLW received at Powder Springs, Georgia, and Grand 
Island, Nebraska, between May 16, 1938, and May 15, 1939, were 
analyzed and plotted. To this was added measurements of WLW re- 
ported by the FCC Engineering Department in the 1938 Clear Channel 
hearing. WLW operated with a power of 500 kw up to March 1, 1939. 
The high fields which resulted increased the reliability of measurement 
during periods of high atmospheric noise. | 

On the average, midday skywave is considerably below transi- 
tion period skywave, hence any allocation of daytime stations which 
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insures freedom from interference during the transition period auto- 
matically will prevent interference during the midday period. Midday 
interference at the 100 uv/m contour can become a factor if the dis- 
tances are small, (less than 750 miles) and the daytime station is per- 
mitted powers much over 1 kw. 

I would like to add here that I failed to mention in connection 
with exhibits on WHAS and KOAG, midday skywave does limit WHAS in 
that case. At noon WHAS would be limited to its .146 microvolt per 
meter contour on the western side. 

Under certain circumstances it is essential that fields below 
100 uv/m be protected throughout the day in order to render a service 
to "white" areas. Midday skywave interference can become a control- 
ling factor under such conditions and should therefore be considered in 
allocation. More data 
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are required to establish definitely the level and shape of these curves. 
With power levels of 750 kw or more at the clear channel sta- 
tion, the curves show that 50 per cent fields of 30 to 50 uv/m can be 
delivered at long range during the winter months. This suggests the 


possibility of providing service to "white" areas through this means. 
In areas of low noise level, 30 to 50 uv/m signals are quite useful and 
can provide service where service cannot be had otherwise. 

If these fields are to be used for service around noon, the sta- 
bility within the hour becomes important. Between January 5, 1947, 
and February 4, 1947, Station KFI was measured at El Paso, Texas, 
throughout most of the day by the KFI Engineering Department. 
Analysis of the variation within the hour for this set of measurements 
indicates that midday fields are steadier than the fields within the even- 
ing transition period or at night. Figure 115 shows the extent of this 
variation with time of day. 

In my opinion it can be concluded that midday service will not 
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suffer from rapid and wide variations within the hour. 

Q. Col. De Witt, will you turn to the graphs and explain them, 
showing this data? A. All right, sir. Figure 107 shows the noon 
fields versus distance, 50 per cent of the days for the winter months, 
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with a field intensity at 1 mile, unattenuated field intensity of 100 milli- 
volts per meter. You notice the points are quite scattered and that is 
the reason I stated earlier that more data are needed on midday sky- 
wave transmission. However, there is no question at all from this 
figure as to its presence. It is there. There are variations in it 
scattered around, but a curve can be drawn through these points, repre- 
senting an average. The numbers on the curve refer to the carrier 
frequency of the station. You will notice in almost every case the high 
frequency station is below the low frequency station in intensity. 

Figure 108 shows the noon 50 per cent fields for spring. ‘You 
will note that the fields are down somewhat. | 


Figure 109 shows the 50 per cent fields for summer. The in- 


tensity is still lower. 
Figure 110 is for fall. It has come back up to where it is | about 


equal to the spring conditions. 

Figure 111 shows the 10 per cent fields which would be used for 
calculation of interference. Again there is a seasonal effect as we go 
through 111, 112, 113 and 114. | 

Turning to Figure 115, this is an analysis of the variations 
within the hour for KFI recorded at El Paso, Texas, for a period of 
approximately one month this year. To the right we have sunset plus 
2, at the right-hand extremity of the page. You will notice that the 10 
per cent and 90 per cent fields cover a span which is almost the same 
as the span represented 
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by the Rayleigh distribution. I believe the Commission now considers 
the Rayleigh distribution as representing the variation within the hour 
for nighttime fields, which would be sunset plus 2 and thereafter. 

At sunset the range is still pretty much within the variation 
shown by the Rayleigh distribution. There is a wider distribution at 
sunset minus1. At that point conditions are rather unstable. We are 
on the steep slope of the transition curve and could expect something 
like this to happen, at least intuitively, you would. 

Going to the left, to sunset minus 4, which at this time, I be- 
lieve, was about 1:30 in the afternoon, the distribution is narrower, 
showing that the fields are steadier around this time of day. 

Q. Have you prepared some data with respect to daytime sky- 
wave service as indicated by the next written part of the exhibit? And 
if so, will you read that into the record, please, Col. DeWitt? 

A. All right, sir. Figure 116 has been prepared to show the location 
of the "white'' areas which existed as of January 1, 1946, and the areas 
which will remain even if 750 kw power is permitted on clear channel 
stations which are contiguous to these areas. The remaining "white" 
areas do not contain sufficient population to justify the erection and 
operation of daytime stations within them. 


[149] | 
Figures 117, 118, 119 and 120 show the fields which may be de- 


livered over these areas in the winter months by certain stations operat- 
ing with a power of 750 kw. Fortunately these areas, for the most part, 
lie in regions of very low atmospheric noise and the 80 to 50 uv/m 50 
per cent fields can be expected to render a useful service for a large 
part of the winter season. 

Q. What does Figure J16 represent? A. Figure 116 is a study 
which we made in preparation for the clear channel hearing. 

Q. I would like to say this was not prepared specifically for this 
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hearing, was it? A. No, it wasn't, but we had it on hand and we 


needed the location of the so-called white areas so we decided to use 
this map to illustrate them. On this map all stations operating in the 
daytime, as of the first of January, 1946, and fields, are shown out to 
the 100 microvolt per meter contour, if you take the light shading--that 
refers to the light shading. It shows there would be some white areas 
--ignoring the black for the moment. The black shows the extension 
of the 100 microvolt per meter contour if certain stations are allowed 
to operate at 750 kilowatts power. | 
Q. Col. DeWitt, the map is entitled "Extension of Type ¢ Day- 
time Service." Does that refer to the 100 microvolt per meter contour 
groundwave ? 
[150] ! 
A. Strictly speaking, Type C is the contour limited to a certain 
percentage of the time by atmospheric noise in the daytime. However, 
_in these areas Type C is the 100 microvolt per meter contour because 
the atmospheric noise is low. | 
Q. Will you delineate the white areas prior to the operation of 
any station of 750 kilowatts? In other words, we have on this map cer- 
tain black areas and white areas. Now, the black areas represent cer- 
tain contours for 750 kilowatt operation, do they not? A. Right. 
Q. Will you delineate the white areas? A. The white areas 
without the 750 kilowatt operation--there is one in northern Maine-- 
Aroostock County, up in that region; there are some areas in northern 
Michigan, in both the northern and southern peninsulas. | 
Q. The actual area you are referring to is not only white shown 
on this map, but also the shaded portion within the black line? A. That 
is correct. | 
Q. That is the white area in the northern part of Michigan with- 
out 750 kilowatt operation. Is that correct? A. That is correct. 
There would be two spots--one in Alabama and one in Arkansas, | which 
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are now black, showing that those spots would be covered if certain 


stations were allowed to go to 750 kilowatts power. 
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Q. Going back to Michigan with 750 kilowatts operation, part 
of the white area is eliminated, as shown by the dark portion within the 
black line, but does any white area remain there? A. Yes. A small 
white area in the southern peninsula remains, to the north-northeast. 

Q. But most of the white area becomes black, served by the 
750 kilowatt station? A. That is correct. 

Q. Will you continue, please? A. Over in the west, if you 
think of the black area as being eliminated and-then take all of the white 
that would remain, that would be the present white area. Then there 
are two other spots down in Arizona and New Mexico and Texas, which 
you could see. The black areas, as you said, represent the extension 

- of C type service with high power. For instance, in the west these 
black areas are served by KSL at Salt Lake City, KOA at Denver, KFI 
in Los Angeles, KPO and KGO at San Francisco, if they were all per- 
mitted to operate with 750 kilowatts power. 5 

We see no way of getting daytime service into these white areas 
at the present time because no one seems to have applied for a radio 
station out there--a daytime station--which, I suppose, means that 
there is just not enough money to support it. So the next proposition 
that we have to show here 
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is a way of getting daytime service in the winter months into those areas. 
Figure 117 shows what would happen if KPO'and KGO, WOAI, 
WGN and WBZ were permitted a power of 750 kilowatts. Take the wes- 
tern section for a moment. Since these stations are both in San Fran- 
cisco, and we have assumed that they will operate with the same power 
of 750 kilowatts, their contours would be approximately the same. I 
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realize that there would be some variations from this due to the fact 
that one station is on a slightly higher frequency than the other, and 
atmospheric noise would have a greater effect on the lower frequency, 
but for a study of this type we didn't think it worthwhile to take those 
factors into account. We simply wanted to illustrate that fields of 30 
to 50 microvolts per meter can be produced in these areas at noon, and 


I would like to emphasize that noon is the lowest point on the entire 
diurnal curve. | 
Mr. Plotkin: That is the steadiest point also. Is that right? 
The Witness: That is the steadiest point. That is correct, sir. 
Station WOAI will produce 30 to 50 microvolts per meter over 
this area in western Texas. WGN would give us 50 microvolts per 
meter over the southern peninsula in Michigan. WBZ in Boston would 
give a fairly decent service in northern Maine. I understand that the 


atmospheric noise is quite low 
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and people are used to using a very low signal. 
If the signals were raised 10 to 12 DB, I think they would have a 
very nice service in the daytime. | 
Commissioner Durr: On Map 116 you have assumed 750 kilowatts 


would only be given to certain clear channel stations at their present 
location. Is that right? | 

The Witness: Yes, sir. Except I would like to put in one quali- 
fication. We have assumed the same location. 

Commissioner Durr: You have not made a calculation to deter- 
mine whether or not you could cover in all these white areas by clear 
channel stations at other locations ? | 

The Witness: Yes, sir. We have studied that and if by “other 
locations ," if I understand it correctly, it would mean other clear chan- 


nel stations which we do not at this point propose to increase in power -- 
| 


that is existing stations-- 
| 
| 
i 
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Commissioner Durr: Yes. Iam referring to new stations loca- 
ted at different places, which may or may not operate on the same fre- 
quency as existing clear channel stations. 

The Witness: Isee. We have not considered that, Commis- 
sioner. 

Commissioner Durr: ‘On your calculation, even with the super 
power, if you take the clear channel station and used only a clear chan- 
nel station with'the present locations, you would still have some white 
areas? 

The Witness: Yes, sir, we would. 
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By Mr. Russell: 

Q. On the basis of C type service? A. That is right. On the 
basis of C type service. 

Q. But won't there be service in those white areas and substan- 
tially all of the white areas with a serviceable signal? A. That is just 
what this shows. There will be service in there. 

Q. That is, that is shown by the figures following Figure 116? 
A. That is right. | 

Q. If you locate 750 kilowatt stations in these white areas, in 
your opinion, would there be economic support for those stations? 

Commissioner Hyde: Is Mr. DeWitt qualified to testify about 
that here? 

Commissioner Durr: In that connection I would like to ask him 
one question. He stated that no applications had been filed in these 
areas and he assumed it was because of no economic support. Have 
you made a study to determine whether or not regional frequencies 
would be available in those areas, which could operate in that direc- 
tion? 


The Witness: No, sir, we haven't, but again, Americans being 
as they are, I would assume if there would be anything to be-had out of 
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it, they would have found a frequency long ago and put the station in. 
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Commissioner Durr: So whether or not there is an economic 
support for a station depends to some extent on what type of station 
you can put into the area? | 

The Witness: Yes, sir. That is true. | 

Commissioner Durr: It may not be an economic support, say, 
for a 1 kilowatt station operating with a directional antenna which would 
cover a limited area, and hence, a comparatively small population, 
while there might be economic support if you could geta5 idlowatt 
station to operate unlimited? 

The Witness: I don't think I am in a position to discuss that, 
Commissioner. 

Commissioner Hyde: Don't refuse to answer the question on ac- 
count of my previous comment. 

By Mr. Russell: | 

Q. At all events, the stations are not inthere? A. They are 
not in there. 

Mr. Plotkin: May I ask this qualifying question? You talked 
about signals of 30 to 50 microcolts per meter. What is the sensitiv 
ity of most standard broadcast receivers? 

The Witness: I am not a receiver expert, Mr. Plotkin, but I 
do know that many receivers will go down to levels of 25 microvolts. 

I think that is a practical level. 

Mr. Plotkin: What sort of a receiver antenna installation do you 
have to have to produce at the antenna terminal 25 to 30 microvolts, if 
there are 25 to 30 microvolts per meter in a 
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the air? 
The Witness: You would need only about ai meter ettective 
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height antenna, but actually I think the people out in these regions might 
put up a 30 foot antenna; if they have a windmill they could string the 
antenna off it, which would have an effective 10 meters, so that the 25 
microvolt per meter signal would give them 250 microvolts at the re- 
ceiver input, so it is possible with an antenna to build the field up con- 
siderably. 

By Mr. Russell: 

Q. Will you continue with Figure 117, please, Col. DeWitt ? 

A. Yes, sir. I think we have completed that one, Mr. Russell. 

Q. Figure 118? A. Figure 118 shows other possibilities of 
WIR in Detroit, which would give some service up in northern Michigan 
--another track of reception. KOA in Denver would provide another 
track into one of the white areas. 

On the next figure, 119, KSL would give a good signal in this 
area in southern Utah. ‘WLS; in Chicago-- 

Q. KSL also goes into Oregon? A. That is right. I missed 
that--in Oregon and in Idaho. WLS in Chicago would give another track 
of reception in northern Michigan. 

On Figure 120 we show that WHAM in Rochester would 
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give some service in northern Maine. We were trying to get at least 
two tracks up there, but this one is not too good. I think it would be 
useful for a fair part of the winter, but it is not as good as the field 
could get from a station in Boston. 

Mr. Plotkin: Did you indicate on all these maps that there would 
be a skywave service between 25 and 50 microvolts for at least 50 per 
cent of the days for the full daytime period? 

The Witness: 50 per cent of the winter. We have confined this 
to the winter months and you can see from those transmission curves 
that we gave or showed you before, that there seems to be a decline of 
field in the spring and summer and fall--Figure 107 and so on. This is 
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just calculated for the winter months. 
Mr. Plotkin: So that the figures for nine months of the year 
would be substantially below that? 
The Witness: It would be somewhat below it, although there is 
one qualification in that. You would say that in summer atmospheric 


noise might blot out this signal, which is probably true. On the other 

hand, atmospheric noise seems to be concentrated pretty much in the 

summer months and you can listen through the fall and winter and 

spring pretty well. It is only in the summer that the atmospheric noise 

becomes very bad. 
Mr. Plotkin: During the summer the disturbing atmospheric 

noises would be up, and the field would be down? 
The Witness: That is correct. 


[158] 
By Mr. Russell: ! 

Q. Do allof the white areas become areas that are served, ex- 
cept for the one white area between Arizona and New Mexico? A, They 
do. WFAA and WBAP on the same channel, would give some service 
in western Texas, and KFI would provide another track of reception in 
the areas in Idaho, Arizona, Nevada, Utah and Colorado. : 

Q. Does CCBS have a recommendation as to service in that one 
remaining white area in Arizona and New Mexico for a subsequent clear 
channel hearing? A. Yes, we will. | 

Q. Have you ‘completed your discussion of the figures with re- 
spect to service on the 750 kilowatt stations, Col. DeWitt? A. Yes, 
sir, I have. 

Q. Have you given consideration to the question of frequency 
assignments for daytime or limited time stations presently on the air 
that might have to move if the Rules and Regulations of the Federal 
Communications Commission were changed? A. Yes, sir. 


Q. Will you present your discussion on that problem, 
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Col. DeWitt? A. All right. It is evident from the preceding exhibits 


[159] 
that separations of 750 miles or less between the dominant and daytime 
stations lead to intolerable interference conditions. Even with 1200 
miles separation, the problem is not solved by distance alone. In 
addition, it isinecessary to take into consideration factors of power 
and hours of operation. 

We have explored a few of the possibilities with respect to the 
reallocation of existing daytime stations located at present less than 
1200 miles from the dominant station, but time has not permitted our 
making the complete canvass which will be required to give protection 
to clear channel stations. 

The three channels so far studied indicate that a large number 
of reassignments can be made immediately. Figure 121 illustrates the 
areas in which 1 kw stations could be placed on 640 kc; KFI, Los An- 
geles, California, being the dominant I-A station. 

Figure 122 illustrates the western areas in which 1 kw daytime 
stations could be placed on 880 kc, WCBS, New York, being the domi- 
nant station. 

Figure 123 details the areas available in the east for daytime 
assignments on 1160 kc, KSL, Salt Lake City, Utah, being the domi- 
nant station. 

Q. Were those the only frequencies, or were those selected for 
illustrative purposes? A. They are not the only frequencies. They 
were simply selected for the purposes of illustration. Iam sure there 
are 
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other frequencies on which stations could be placed, 1200 miles or 
more away from the dominant station. 
Commissioner Durr: Have you made any studies to determine 
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how these daytime stations can be put on full time operation? 

The Witness: They would not be daytime stations then, Com- 
missioner. 

Commissioner Hyde: Mr. DeWitt, referring to Figure “ot ’ 
please explain in what areas would 640 ke be available for daytime 
assignments ? | 

The Witness: Yes, sir. This is a little confusing, Mr. Chair- 
man. We have drawn the 1200 mile radius around KFI, which gives us 
a line over in Oklahoma and in Texas, and if it were not for the pres- 
ence of other stations in the East, then this would be the arc of a circle. 

Commissioner Hyde: And 640 would be available at any location 
east of mid-Oklahoma, in so far as KFI is concerned? 

The Witness: No, sir. Iam afraid this thing is confusing. The 
area--let us take the areaof Tennessee, Illinois, Indiana and Ohio. 

That region would not be available, Commissioner. 

Commissioner Hyde: But we have a station of 640 in aa now. 

The Witness: Yes, sir. For that reason-- ! 

Commissioner Hyde: It has been there for many years, hasn! t it? 
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The Witness (continuing): --it would not be available. So let us 
take Washington here and you will notice WMAL is shown there and it 
is on 630 kilocycles, so it is one channel away, so that the area around 
Washington is excluded for use of 640 kilocycles. 

Commissioner Hyde: That is right. 

The Witness: The area then just south of WMAL would ne avail- 
able, so it is that area, running through Virginia, western North Caro- 
lina, western South Carolina, a neck there in Georgia, down through 
southern Alabama, down to Louisiana, Arkansas and Texas. | 

Commissioner Hyde: I think I understand your figure now. I 
notice, however, that you also exclude WOI. | 

The Witness: Oh, I see. Well, the reason that we did that is 
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that WOI is more than 1200 miles from KFI and it is now in operation. 
We did not want to limit him. In other words, he was considered in 
making up this map. 

Commissioner Durr: What is the station operating on 640 kilo- 
cycles in Ohio? 

The Witness: WHKK. 

Commissioner Wakefield: This would leave WOI on the air. Is 
that correct ? 

The Witness: Yes. 

Commissioner Wakefield: And it is the fact that it is on, which 
makes this area around Iowa unavailable for another 
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station ? 
The Witness: Yes, sir. 
Commissioner Wakefield: But going back to the question that 


Commissioner Hyde asked, if there were no other stations being con- 


sidered at all, then as far as KFT is concerned, an arc running through 
Oklahoma and up through Kansas, I would assume, and Nebraska, per- 
haps-- anything east of that could be placed on 640? 

The Witness: Yes, sir. That is correct. It would be necessary 
to study the power he could use then. As we have pointed out in this 
case of KFI, Norman, Oklahoma, still limits KFI in the morning, so 
there would be some further restriction, perhaps, onpower and hours 
of operation; but we feel that the first big step in clearing up this situa- 
tion is to get greater separation between daytime and limited time 
stations. 

By Mr. Russell: 

Q. Col. DeWitt, in the middle of your prepared statement, 
where it says Figure 121 illustrates the areas in which 1 kw stations 
could be placed on 640 kc, that refers to 1 kw daytime stations. Is 
that right? A. That is correct. , 
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Q. You haven't finished reading your statement. Would you 
read the last paragraph? A. In preparing the above maps we have 
considered all | 
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presently operating stations and those for which construction permits 
have been granted both for co-channel and adjacent channel interfer - 
ence out to and including 30 kc on each side of the channel in question. 
In every case the co-channel and adjacent ratios set out in the FCC 
standards have been used except in the case of 30 ke separation. Here 
we have permitted the daytime station a field of 250 mv/m at the 25 
mv/m contour of the station in question. 

The appropriate soil conductivity for the area in question was 
used in computing the distance to the various contours. ! 

All daytime stations have been considered as operating at 1 kw 
power with an antenna which produces 185 mv/m at 1 mile for this 
power. | 

Commissioner Durr: Do all these stations you show on Map 
121 operate with 1 kilowatt? | 


The Witness: No, sir. Some of these stations operate with 


higher power. 
Commissioner Durr: What do you contemplate doing to those 
stations? Reducing them to 1 kilowatt? 
The Witness: These are not all daytime stations shown here. 
Commissioner Durr: Let us take WOI. That operates with 5 
kilowatts, does it not ? 
The Witness: Yes, it does. | 
[164] ! 
Commissioner Durr: Would your plan contemplate reducing it to 
1 kilowatt ? | 
The Witness: Our plan would contemplate doing something about 
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the interference to KFI. That is an existing situation, however, and 
it has existed for some time, and our study here is directed more to 
the present problem of 750 miles separation. 

Figure 122 shows the areas beyond 1200 miles on 880 kilocycles. 
That takes care of the West, but I don’t want it thought that this is the 
only channel. There are many other channels in the East. The prob- 
lem east to west is not bad at all. There are many other channels on 
which stations in the West could be placed. 

By Mr. Russell: 

Q. Let us take Figure 123. A. Figure 123 shows the situation 
on 1160 kilocycles. We have drawn a 1200 mile circle around KSL and 
WJJD in Chicago, which eliminates that area, and other stations due to 
side channel interference eliminate certain areas. However, there are 
some quite large areas here which would be available. I would like to 
make it plain that we are not proposing 1 kilowatt in every case for sta- 


tions in these regions. The reason we have used 1 kilowatt in making 


this study is that you have to assume some field at a mile if you are 
going to make a map showing the distance at which you can place a sta- 
tion adjacent to another station. So, we assumed 1 kilowatt for that 


reason. 
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If a large number of stations operated in the East on this fre- 
quency it would probably be necessary to reduce that power or limit 
their hours of operation so as to not interfere with the service area 
of KSL. 

Q. Col. DeWitt, again, there are other frequencies to which sta- 
tions existing today could be moved? A. That is correct. There are 
some Mexican 1-A and Canadian 1-A's, I believe, or 1-B;s, which might 
be available for a daytime station. 

Mr. Russell: If the Commission please, I have another exhibit 
which has been prepared, that I would like to have identified as Ex. No. 3. 


| 
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Commissioner Hyde: We shall mark this white-colored docu- 

ment, which has been distributed, as No. 3 for identification. | 
(WHEREUPON THE DOCUMENT ABOVE REFERRED TO WAS 

MARKED FOR IDENTIFICATION AS EXHIBIT NO. 3.) 
Mr. Russell: If the Commission please, I offer in evidence 
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Exhibit No. 2. 
Commissioner Hyde: Exhibit No. 2 is received. 
(WHEREUPON THE DOCUMENT PREVIOUSLY MARKED FOR 
IDENTIFICATION AS EXHIBIT NO. 2, WAS RECEIVED IN EVIDENCE.) 
By Mr. Russell: | 


Q. Col. DeWitt, will you turn to that document marked fo 
identification as Exhibit No. 3 and entitled "Conclusions 
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and Recommendations" and read those, please? A. Yes, sir. 
CONCLUSIONS 
I. The existence of daytime skywave transmission is conelu- 


sively established and must be considered as a source of broadcast 


service and interference. 
Il. Daytime skywave transmission exists during the period from 

two hours before sunrise untiltwo hours after sunset. Because of the 
changing characteristics of the skywave, this daytime period is further 
broken down into the following segments: | 
a. MORNING TRANSITION PERIOD - - from two hours 

before to two hours after sunrise. (This refers to sun time at 
the midpoint of the transmission path.) | 
b. EVENING TRANSITION PERIOD - - from two boars 

before to two hours after sunset. (This refers to sun time at 
the midpoint of the transmission path.) | 
c. MIDDAY PERIOD - - the hours between the morning 
and evening transition periods. (This refers to sun time at the 


-midpoint of the transmission path. ) 
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Il. Some of the technical characteristics of this daytime skywave 
transmission are: 
a. Skywave transmission out to about 1200 miles during 
the transition periods is similar to nighttime skywave, but mid- 
day skywave has different character- 
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istics. 


b. Transition period skywave shows no great seasonal 
variation out to 1200 miles, but beyond this distance there ap- 
pears to be a seasonaltrend. This seasonal trend appears to 
vary with the bearing of the transmission path. Detailed delinea- 
of this seasonal variation requires further analysis of available 


data and will probably demand collection of additional data. 

c. Midday skywave transmission has marked seasonal 
variations, being stronger in the winter than in the summer. 

d. Midday skywave is less variable within the hour than 
either transition period or nighttime skywave. 

e. During the transition periods, the skywave signal 
on high frequencies is stronger than on low frequencies with the 
greatest difference occurring about one hour after sunrise and 
one hour before sunset. 

f. During the midday period, the skywave signal on low 
frequencies is stronger than on high frequencies. 

g. Frequency effect at two hours after sunset is so small 
that continued use of a single set of nighttime skywave curves 
is warranted. Frequency effect at two hours before sunrise is 
even less. 

h. The strength of the 10 per cent skywave signal at 
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two hours before sunrise is 25 per cent greater than at two hours 
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after sunset. The 50 per cent skywave signal is 42 per cent 
stronger at two hours before sunrise than at two hours after 
sunset. | 
IV. The Commission's nighttime skywave curve may be used in 
calculating transition period skywave if corrected for the sun hour at 
the reflection point and for frequency. | 
V. A new transmission curve is needed to calculate midday 
skywave signals because of seasonal and frequency variations. | 
RECOMMENDATIONS 
The Clear Channel Broadcasting Service recommends to the Commis- 
sion: | 
1. That the term "daytime skywave transmission" be defined 
as meaning skywave transmission during the entire period starting with 


the morning transition period (from two hours before to two hours after 


sunrise), to the evening transition period (from two hours before to 
two hours after sunset) and including the midday period (the hours be- 
tween the morning and evening transition periods), 

2. That the Commission amend its rules and regulations so as 
to make it clear that skywave transmission--day and night--as well as 
groundwave must be considered as a source of broadcast service and 
interference in the allocation of daytime and limited time stations on 


clear channels. 
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3. That all Class I-A stations be protected from skywave and 
groundwave interference during the transition and midday periods to 
their 100 microvolt per meter groundwave contour calculated at an 
operating power of 750 kw. | 
4. That the same protection from interference as outlined i in 


Paragraph 3 above be given at least four I-B stations. 
Q. What are those stations? A. Those stations are KPO, 


KGO, KOA, and WBZ. | 
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5. That, in addition, in parts of their service areas, certain 
I-A and I-B stations be protected from skywave and groundwave inter- 
ference to their 25 microvolt per meter skywave or groundwave con- 
tour calculated at an operating power of 750 kw to permit them to pro- 
vide daytime service to "white area" listeners. 

6. That remaining Class I-B stations be protected to their 100 
microvolt per meter groundwave contour, calculated at operating 
power of 50 kw, from daytime skywave or groundwave interference. 

7. That the Commission repeal its present policy requiring 


applicants for daytime or limited time operation on clear channels to 
be within 750 miles of the dominant station. 
8. That the Commission adopt a policy requiring a minimum 


separation of 1200 miles as the first step toward alleviating the prob- 
lem of daytime skywave interference. Power, hours of operation and 
bearing of path must also be con- 
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sidered, for otherwise greater separation may be necessary to obtain 
the desired protection for the dominant station. 

9. That before taking action on any pending applications for 
daytime or limited time operation on Class I-A or I-B frequencies, all 
such stations already authorized on such frequencies at distances less 

‘than 1200 from the dominant station be reassigned to other frequencies 
in keeping with the policy outlined in Paragraph 8. That the order of 
precedence for this reassignment of daytime and limited stations be as 
follows: 

a. Stations operating less than 1200 miles from the 
dominant station on Class I-A channels, and those stations less 
than 1200 miles from KGO, KPO, KOA and WBZ. 

b. Stations sharing channels with I-B stations needed 
for service to 'white areas." 

10. That in the process of reassigning these stations, further 
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study be given to their power and hours of operation to insure the pro- 

tection described in Paragraphs 3 through 8 above. 
Mr. Russell: I offer in evidence Exhibit No. 3, Commissioner. 
Commissioner Hyde: Exhibit No. 3 will be received in evidence. 
(WHEREUPON THE DOCUMENT PREVIOUSLY MARKED FOR 


IDENTIFICATION 


[171] | 
AS EXHIBIT NO. 3 WAS RECEIVED IN EVIDENCE.) : 

Mr. Russell: That is all I have on direct. I think we might 
suggest a short recess. 

Commissioner Hyde: Five minutes? 

Mr. Russell; All right, sir. 

Commissioner Hyde: We will resume the hearing in five min- 


(Whereupon a recess was had.) 
Commissioner Hyde: Will Col. DeWitt please return to the 
stand? I believe you have completed your direct examination, Mr. 
Russell ? | 
Mr. Russell: Yes, I have. | 
Commissioner Hyde: Mr. Spearman, do you wish to examine 
the witness ? | 
Mr. Spearman: Yes, sir. 
Commissioner Hyde: You may proceed. 
CROSS EXAMINATION 
By Mr. Spearman: | 
Q. First, Mr. DeWitt, the measurements made at El Paso on 
KFI. Do you recall the character of the equipment used there and par- 


ticularly whether there was a field intensity used for directive receiv- 


ing antenna or whether it was non-directional? A. It was non- — 
directional, Mr. Spearman. They used an RCA field intensity set to 


calibrate an ordinary radio receiver which was equipped with a record- 
ing instrument. A vertical | 
| 
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non-directional antenna was used in the recordings. 


Q. Then at the time the measurements were made in El Paso 
using the non-directive receiving antenna, let us say, signals from 
WNAD were received if such signals were present. Is that correct? 

A. That is correct. 

Q. Did you personally make any of those measurements, Mr. 
DeWitt? A. I did not. 

Q. Have you seen the notes of the measurements that were 
made? A. Yes, sir. I have. 

Q. Were any notes made to indicate the exact order or charac- 
ter of any interference that was received at that point during the course 
of the measurements? A. Notes were made and there were times when 
notes read to the effect "KFI overridden by interference from WNAD," 
and in those cases we threw the measurements out. 

Q. Did you observe any interference from the Cuban stations 
during the course of those measurements? A. Yes, sir, we did. I 
didn't, but Mr, Curran did. 

Q. When the measurements were made--when I said "you," I 
meant those who collaborated in the measurements. A. Yes, sir. 

Q. Was any account taken whatsoever of the Cuban station 
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operating on 640 in the preparation of Figure 121 in Exhibit No. 2? 
A. 121? 

Q. 121. Yes, sir. A. It was taken into account. You will 
notice at the bottom of the figure the call letters CMQ are shown, 
which would exclude the location of a station on 640 kilocycles in most 
of Florida. 

Q. Taking the radius of 1200 miles which you have used here 
for these three figures, particularly on 121, the 1200 mile radius you 
used there as well as the recommendation which you read and which 
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has been received as Exhibit No. 3, were both based upon the possible 
future operation of KFI with 750 kilowatts? A. Both with 50 and 750 
kilowatts. : 

Q. Then the 1200 miles means if they operate with 750 kilowatts 
they can still use this part east of the arc which would be developed 
through ene use of a radius of 1200 miles from KFI? A. For daytime 
stations? | 

Q. For daytime stations. A. That is correct. | 

Q. And if the power of KFI should continue to be 50 kilowatts, 
would that 1200 miles necessarily be reduced? A. No, sir. | 


[174] | 

Q. Why would it need to be 1200 miles for 50 kilowatts, if 
1200 miles is sufficient for 750 kilowatts? A. We don't regard 1200 
miles as being sufficient for either 50 or 750 kilowatts. 1200 miles is 
suggested as a minimum separation; as a first step toward alleviation 
of interference. The distance separation seems to be one of the best 
ways to reduce the interference. Power comes next, I think, and then 
hours of operation. So, the 1200 miles is no sacred number at all. It 
is just a minimum. | 

Q. But even so, it contemplates your continued request for 
authority to operate KFI with 750 kilowatts? A. That is correct. 

Q. Now, on this Figure 121, if this radius of 1200 miles was 
used to complete the arc which is partially drawn in Oklahoma, Texas, 
and in North Dakota--and incidentally, the southwest line of that figure, 
drawn around the letter N and the letter O in North Dakota--the south- 
west line of that is part of the KFI arc developed by a 1200 mile radius, 
isn't that correct? A. That is right. | 

Q. And if that arc was completed, using those three points 
where you have put it here, then the 1200 miles you meant to recom- 
mend here would permit the putting of stations anywhere east of that 


line on 640, where stations are not already on 640, or where | 
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stations don't occupy adjacent frequencies, where 
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there would be side channel interference. That is what this was inten- 
ded to show, was it not? A. That is correct, with the further restric- 
tion that if you put them at any given distance you would still have to 
consider their power and hours of operation in the light of protection 
to KFI's groundwave contour. 

Q. The further east you got, the less that protection was apt to 
be? A. That is correct. 

Q. You could take a daytime or a limited time station, if opera- 
ted with a directional antenna, that would protect a station on the same 
channel at night in accordance with the sunset curves and there would 
not be any question such as taking it in the daytime, would there ? 

A. I think not. 

Q. Now, on Figure 94, you have the quarter millivolt 50 per 
cent skywave contour on here as well as the half millivolt for the same 
part of the time? A. Yes. 

Q. For nighttime operation? A. That is correct. 

Q. What would the operation of the Cuban station, as it is now 
permitted to operate, do to your quarter millivolt 50 per cent skywave 
curve here in Arizona, as an example? A. I don't recall the exact 
terms under which that 
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station was put in. I should know them, but I don't. I don't know ex- 
actly what field was permitted. 


Q. The field permitted at some given point would determine the 
measure of interference, and you would have to refer to the Interim 
Agreement to determine it? A. That's right. 

Q. And that would be relatively easy? And that would follow 
through here on Exhibit No. 95, where you have shown that the quarter 
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millivolt contour of KFI comes over into west Texas? That is what it 
shows, doesn't it? A. That's right. | 

Q. If subsequent to checking the agreement, if you by the agree- 
ment were permitted to limit KFI to the equivalent of a half millivolt at 
El Paso, that would completely eliminate the quarter millivolt in that 
part of the country, would it not? A. Not necessarily. i 

Q. If it puts 25 microvolts in there and you have to have a 20 
to 1 ratio, then 250 microvolts certainly wouldn't be that, would it? 
A. Mr. Spearman, I think you are talking entirely in terms of sunset 
plus 2 static conditions. This is a map for sunrise plus a half hour, at 
Norman, Oklahoma. At that time the daylight is quite bright in Cuba 
and I think the path all the way from this sunrise wall as it is in day - 
light--and at | 

| 
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this time I am quite sure that CMQ would not cause any interference to 
it-- | 
Q. Allright. Let us take the rest of the day. Let us take it for 
the sunset period when it is dark between Cuba and El Paso. What you 
have talked about here and in the other exhibits with reference to sky- 
wave by KFI before sunrise--the Cuban would bang the daylights out of 
you under those conditions there, wouldn't he? A. The Cuban would 
cause interference and the interference has been observed in KFI within 
its groundwave area. 

Q. The Cuban has? A. That is correct, and that question is 
still subject to discussion, I think. In other words, I don't see any 


reason why we should further permit limitation of KFI just because we 
| 


have got a bad situation with Cuba now. 

Q. Now, Mr. DeWitt, taking Exhibit No. 99, the WJR exhibit, 
you have shown that entire area on that map so far as the United States 
is concerned, with the exception of the area around WJR in the white 
area, is eliminated on account of this Tarboro station at the hour here 


[177] 


78 
mentioned, namely, sunrise at Tarboro. A. That is correct. 
Q. On the other hand,the half millivolt signal at that time from 
WIR is limited to that area--I mean, outside the groundwave--to the 
area over here which you 
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referred to, including most of Missouri, Iowa, and Illinois, and west 
Tennessee, isn't it? A. That is correct. 
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Q. The area outside that, and within the next contour, labeled 
"zero" and there is no zero there--.25 mv/m - 50 per cent skywave, 
is the area that gets less than half millivolt 50 per cent of the time 
from WJR? A. That is correct. 

Q. And in your testimony before the Commission in the Clear 
Channel case, these maps which were used as a basis for Exhibit 99 
actually were derived from your studies of noise. Is that correct? 

A. Well, Iam confused now. This Figure 99 was not prepared from 
the Clear Channel maps. It was prepared using Exhibit 109 transmis- 
sion curves, with corrections for sun hour. 

Q. In other words, this is based on the figure for the station 
with total disregard to the limitation of the matter of noise or static? 
A. That is correct. 

Q.: Even so, the maps you did introduce in evidence showed in 
a large part of this area that a signal greater than that indicated was 
necessary to override a given service on account of noise and static 
and so forth, didn't it? A. At some times of the year; yes. . If we are 
going to get into transition periods for noise we are really going to get 
complicated because that is what you actually have, but the daytime 
map for WJR I am quite sure will show that the 100 microvolt per meter 
contour is not limited by atmospheric noise 
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50 per cent of the year. 

Q. Mr. DeWitt, will you turn to Figure 99? A. Yes. 

Q. Now, WJR operates on 760 kilocycles, doesn't it? A. Yes, 
sir. 

Q. There is a station at Atlanta, Georgia, which operates on 
750, is that correct? Station WSB. A. That is correct. | 

Q. Wherever the signal--I am talking about the ground wave 
now--of either is less than the signal from the other one, the other 
limitation that your station has is ona 1to1 ratio. Is that ae 
A. You are speaking of ground wave now? 

Q. That is what Isaid. A. Ground wave for both stations % 

Q. Yes. A. I believe that is the correct number. 

Q. Wherever WSB lays down a signal 90 per cent of the time, 
the 50 per cent signal of equal intensity from WJR would be worthless 
within that WSB area where the WJR signal was not greater than the 
WSB ground signal. Wouldn't that be correct? A. That would possi- 
bly be. I want to state right here that in preparing these maps we don't 
consider side-channel interference. | 

[ 181] 

Q. Inthe light of that statement, that eliminates--in other 
words, you take the area, and a lot of the areas in here the station 
doesn't serve because of side-channel interference, and that is so with 
reference to all the maps? A. Certainly it would be. We simply 
didn't have the time to put on all the side-channel interference that it 
would get. The maps were hard enough to make as it was, but this is 


meant to illustrate a situation which would exist on that channel, and I 


think it does with some accuracy. 

Commissioner Hyde: Wouldn't adjacent-channel interference 
be the element to be considered in the application of the Standards, 
rather than something you would try to work into a Standard, relating 
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to daytime skywave transmission? 

The Witness: I think it would; yes, sir. 

By Mr. Spearman: : 

Q. Will you look once more at Exhibit-121 and tell me what 
frequency Station XEFB is on? A. Iam sorry I don't know, Mr. 
Spearman. I can find out and let you know. I suspect from the radius 
of this contour that it may be one channel over, but Iam not sure about 
that. I will have to check up on it. I don't have the notes with me to 
give you that information. 

Q. Speaking of the side-channel interference which Commis- 
sioner Hyde has just asked, shouldn't it be taken into account in these 
daytime or limited time assignments? If the 
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foreign stations on the same or adjacent channels operate in the area 
a given 1-A station serves, you must necessarily take into account the 
foreign assignments on that channel and adjacent channels, just like 
you would domestic channels, wouldn't you? A. That is correct. 

Q. And that is another element that would have to be taken into 
account? A. We have done that in preparing this map. We have taken 
into account Canadian stations and a Cuban station and a Mexican sta- 
tions. 

Q. Now, take Station WSM at Nashville. Subject to check I 
think XEFB is on 650 kilocycles, daytime, isn't it? A. I don't know. 

@. There is a Mexican station on 650, isn't there? A. I under- 
stand there is. 

Q. Andthe Treaty provides that daytime stations down there 
may operate on up to sundown so long as they don’t interfere with the 
1/10 millivolt per meter contour of WSM, determined according to 
the methods set out in the Treaty. That is correct, isn't it? A. I 
don't recall all the conditions of the Treaty. 

Q. Itis. Iwilltell you. A. If it is, all right. 


[184] 
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Q. Therefore, taking the channel next to 640, WSM, if the 
testimony which you gave with reference to WNAD's interference to 
KFI is correct, this XEFB, during all the same 
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periods of time, taking into account the distance WSM is east of XEFB, 
and then adding back some more on account of that interference, you 
just about completely eliminate WSM over the entire western half of tle 
United States during those hours, and limit it in the daytime? A, XEFB? 

@. Yes. Or whatever station it is in Mexico. A. Assuming 
that is on WSM's channel, it looks like about 1100 miles away and it 
may be a short zone daytime station for all I know. 

Q. That is not what the assignment shows. A. It does 8 

Q. No. In any event, that station would have to be considered? 
A. It would have to be considered. Yes. But Mr. Spearman, we are 
getting into a general principle here which I think is a terrible thing 
for us to assume. In other words, just because a foreign station would 
interfere with an American station, would we go ahead and assune then 
because a foreigner has interfered with it that we should then cloud up 
our channels ourselves and further limit ourselves. | 

Q. That is for these gentlemen over here to decide. All 1 am 
trying to do is get the facts. A. Iam sorry. 

Q. It appears that this station is at Zamora, and I don't. 
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know what the State is but is says here Michoacan, and it operates with 
1 kilowatt daytime as a Class II station, according to the Commission 
release. But regardless of whether they would permit interference 
here, there, or elsewhere, the fact of the business is that measure- 
ments down there would give the general character of interference we 
are talking about WNAD creating to KFI, wouldn't it? A. It would give 


interference. 
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Commissioner Hyde: That just goes to the question of how accu- 
rate Exhibit 121 is, as showing areas where present daytime stations 
might be assigned to 640. 

The Witness: Yes. 

Mr. Plotkin: I might suggest, Mr. Chairman, along the line of 
your comment, that details such as Mr. Spearman is now trying to get 
into the record'would be more appropriate to get into the record on in- 
dividual applications, if the Commission will adopt those Standards of 
rules and regulations and would try to allocate stations under those new 
Standards. 

Mr. Spearman. I agree to that, Commissioner, but I was try- 
ing to get it over with the idea that the Commission might want to con- 
sider that in the formation of a general rule. 

Commissioner Hyde: You want to make sure that whatever we 
do about these daytime assignments, we do not overlook the adjacent 
channel stations and stations in neighboring countries, and so forth, 
which might be factors in the coverage ? 
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Mr. Spearman: I wouldn't put it that strongly. I just want to 
bring it to your attention and then you can use it in any way you want to. 

Commissioner Hyde: All right. 

By Mr. Spearman: 

Q. Mr. DeWitt, we had the testimony yesterday of Mr. Vandi- 
vere, with reference to a station limiting itself on account of the sky- 
wave coming back, and having to do with the ground wave. A. Yes. 

Q. You, of course, in your limited time here did not have time 
to do that for all these stations here, did you? A. We certainly didn't 
attempt to show the distortions on these exhibits. 

Mr. Plotkin: Would you say that the data as introduced by 
Mr. Vandivere| with respect to the method of determining the distor- 
tions shown, was substantially accurate? 
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The Witness: I think it probably is, Mr. Plotkin. He, however, 
showed--and I believe his figures were taken out so as to delineate the 
A grade service. In other words, he showed 10 per cent interfering 
skywave. I believe that is what it was. 

Mr. Plotkin: But in any event, the method you would have no 
argument with, but in its application you might apply one wave and try 
to find out what is happening to A grade service 

| 
[186] | 
and not what is happening to B grade service and not what is happening 
to C grade service? 

The Witness: That is correct. 

Mr. Plotkin: The same method would be used for all three 
services? 

The Witness: That's right. 

By Mr. Spearman: 

Q. May Iask you one final question. You recommended 1200 
miles separation between the daytime stations and the dominant 1-A 
station as a rule of thumb. Would you recommend that be adopted as 
a separation rule? A. No, sir. I would recommend that it be adopted 
as a minimum separation, as a first step, and it is not a rule at all. 

I mean, I wouldn't describe it as a rule. All we are suggesting is that 
if the Commission grants stations outside of 1200 miles, then they 
would go a long way toward alleviating the interference, and if they 
adopt the suggestions we make and the recommendations that 1-A's and 
1-B's not be limited inside their 10 millivolt per meter contour, then 

if they put the stations 1200 miles or more away it will not be necessary 
to cut down the hours of operation as much in order to secure the pro- 
tection, or cut down the power. 

Q. Is the converse of that recommendation also true ? That 
if they put them closer to the 1-A station than the distance of 1200 miles, 


that some provision for the reduction of power-- 
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either reduction in operating power or directional antenna for signal 


radiation be included in that? A. Yes, sir. I think it would have to 
be a reduction in power. I have got a curve here which shows some 
rather interesting things. This has to do with Louisville, Kentucky, 
WHAS, and KOAG at Stillwater, Oklahoma. It shows the amount of 
power which Stillwater could radiate at various times of the day and 
just interfere with the 100 microvolt contour on the near side of WHAS. 
It turns out that at sunrise at WHAS, Stillwater could radiate 1.24 
watts. 

Q. How many watts? A. 1.24. At sunrise plus 1 it could 
radiate 20 watts; sunrise plus 2, 250 watts, and they get up to 1 kilo- 
watt at sunrise plus about 2.6, but with 10 kilowatts they limit them all 
day long. 

Q. In fairness--and I have no quarrel with your work here--the 
fact remains, does it not Mr. DeWitt, that when you have concluded 
maps or curves as well as those of Mr. Vandivere, to show the condi- 
tion that would happen at the moment of sunset at one of these Class II 
stations, or sunrise, whichever you use, you have shown the maximum 
of your condition at the last instant that station is on the air, and in 
actuality during the period of operation it is less than that. In other 
words, those are the points beyond which they would not go. That is 


correct, isn't it? 
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A. Well, we have got a series of pictures here, and you go 
right down the line as the sun rises or sets. If you take sunrise, for 
instance, that shows the interference which we have calculated on the 
basis of the field centered on that hour. 

Q. That is shown the moment he goes off the air? A. That's 
right, but there are some other factors which we haven't attempted to 
bring in because it would complicate this thing, but the Commission's 
rules don't have these stations go off at exactly sunset. They go off in 
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15 minute steps, depending on the season of the year, so that there is 
an error in there, or a possible error, and it might make this inter - 
ference a little worse, or it might make it a little less. | 
Q. Using the maps, “without saying worse or better, it is 4 fact 
that the most representative maps showing what the actual interference 
conditions would be are those 30 minutes or an hour after sunrise, and 
30 minutes or an hour before sunset. That is actually a better repre- 
sentation of what actually happens, isn't it? A. I wouldn't say, "what 
actually happens." The map shows what actually happens at sunrise. 
Q. It shows what it started with, but you immediately get less 
than that, don't you? A. Yes. The fields begin to go down. 
Mr. Spearman: That is all I have. ! 
The Witness: On the other hand, the next map that shows | 


[ 189] 


sunrise plus 1, shows the average field at sunrise plus 1, but before 


sunrise plus 1. 

Q. It is something between that and what you showed at the be- 
ginning time at sunrise? A. Yes. I said earlier I wish we had hada 
lot of pictures to make it a movie. ! 

Commissioner Hyde: Are there any further questions ? 

(None were heard.) 

Commissioner Hyde: Mr. Marks, will you come up to the micro- 
phone? I believe you represent Oklahoma A & M College? 

Mr. Marks: Yes, sir. 

CROSS EXAMINATION 

By Mr. Marks: 

Q. Mr. DeWitt, Iam afraid Iam going to complicate matters 
and ask you how you computed some of your diurnal curves, so will you 
please turn to Figure No. 38, which represents conditions on Station 
WCCO, operating on 830 kc? I have chosen that as an illustration be- 
cause that is closest in frequency to 840 kc which has been assigned to 
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the Oklahoma A & MCollege. A. Did you say Figure 38? 
Q. Yes. A. All right. 
Q. As I read the legend, this was an analysis of recordings of 
WCCO during the winter months for a period during 
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1943 to 1944, based upon measurements of Grand Island, Nebraska. 
AmIcorrect? A. That is correct. 

Q. Does the top line represent 10 per cent of the days--the 
value exceeded on those days? A. That is correct. 

Q. And the middle line 50 per cent and the bottom line 90 per 
cent of the days? A. That is correct. 

Q. LIunderstand in computing these graphs engineers must 
necessarily use a graph which does not show the exact linear scale, 
and I wonder if you would explain the condensation between your figure 
10,000 and your figure J. Am I correct that if you showed each varia- 
tion between 1 microvolt and 10,000 microvolt you would have to have 


a paper from the ceiling to the floor? A. It might go to Constitution 
Avenue. I don't know, but it would be long. There is no doubt about it. 
Q. So that your graphs, in terms of the microvolt per meter 


measurements, don't show pictorially what the actual variation figures 
will be? A. They certainly do, if you are used to thinking in terms of 
logarithmic paper. They show it. 

Q. But pictorially they do not represent the declined values, or 
increased values. 
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A. To me, pictorially they do. 

Q. Now, Mr. DeWitt, let us take the sunrise figure for 10 per 
cent of the time. What value do you show on Figure No. 38? A. Sun- 
rise for 10 per cent of the time ? 

Q. That's right. A. 200 microvolts. 


192] 
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Q. In computing that 10 per cent figure of 200 microvolts, I 
believe you used the half hour before sunrise and the half hour following 
sunrise, and this is the center point? A. That is correct. The Com- 
mission Engineering Department did that for us. In other words, the 
tabulations were in that form. If it was marked "sunrise" then we 
understood that they meant it included data a half hour before sunrise 
and a half hour after sunrise. | 

Q. Based upon your analysis of skywave measurements, is the 


period a half hour before sunrise of greater intensity than the period at 
| 


Q. Then you took a median value for this half hour before sun- 


sunrise, and the half hour following? A. It is. 


rise and a half hour afterwards? A. It amounted to something ae 
that. | 

Q. Would you state for the record whether the values a half 
hour before sunrise were the principal contributing factor in computing 
the median value? | 

| 
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A. When you compute a median you take the field which is ex- 
ceeded, in which half the points were above the line and half were be- 
low, so the upper part is not the principal any more than the bottom 
part. They both contribute equally. | 

Q. Now, Mr. DeWitt, if you had taken the half hour from sun- 
rise to one half hour later, would your median value have been lower, 
higher, or the same? A. It would have been lower. | 

Q. Would it have been substantially lower? A. Well, it would 
have been--if we can go right down the curve--if you take a half hour 
after sunrise it is about a little less than 2 to 1 down. | 

Q. In your computation of sunset the same method was used. Is 
that correct? A. That's correct. ! 

Q. Would your values at a half hour after sunset be as great 
or less than the half hour before sunset? A. The half hour after 
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sunset would have been greater. 

Q. So if you had chosen the period a half hour before sunset, 
up to sunset, your median value would have been lower again? A. It 
would have been somewhat lower. That is correct. 

Q. Is my understanding correct that daytime only stations 
commence operation at sunrise? A. Daytime only--if I can recall the 


rules--there are 
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so many of them--daytime only, they can commence operation at sun- 
rise at the location of the daytime station if it is east of the dominant 
station, but if it is west of the dominant station then it can commence 
operation at sunrise at the dominant station. I believe that is Rule 
3.87. 

Q. So that the values for one half hour before sunrise and a 
half hour after sunset have no bearing on the computation of interfer- 
ence? A. They certainly do, because when you take the sunrise point 
you have included data up to sunrise plus a half, and you have also in- 
cluded data for sunrise minus a half. I think what you are getting at, as 
I understand it, and I want to be sure I understand it--we have taken 
this moving picture we prepared in rather large steps. Steps of one 
hour. I said I thought we might have taken it in steps of one minute 
and had thousands of curves and pictures here if the data had been avail- 
able, and if time had permitted, but we just couldn't do it. 

Q. Now, Mr. DeWitt, I believe you testified in reply to previ- 
ous questions that I asked, that the values for sunrise and one half hour 
before, and the value for onehalfhour after sunset are greater than the 
half hour preceding sunset and the half hour following sunrise? 

A. That is correct. 

Q. Yet you took into consideration the half hour before sunrise 

when the daytime station would not be on the air, and the 
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half hour following sunset when the daytime station would have signed 
off? A. That is correct. 

Q. Therefore, am I correct in my assumption that your three 
examples which are shown in Figures 94 to 106 inclusive are based 
upon these diurnal curves which you admit show a greater interference 
value than actual operating conditions? A. I didn't admit that. 
didn't understand that at all. At sunrise we have taken the median 
value approximately of fields between sunrise minus a half and sunrise 
plus a half, and we have used that field in computing the interference 
at sunrise, but if you go to sunrise plus 1 and take the field then, you 
will take it and figure back to sunrise plus a half, and up to sunrise 
plus 1 and one half; but I still feel that sunrise plus 1 represents a 


median situation. | 


Q. I don't want to unduly prolong this, but I do want you to 
| 


understand my questions, and I want to understand your answers. 


A. All right. | 
Q. If the half hour following sunrise had been used alone | in 
this particular Figure 38, will you tell us what value you would have 
shown at sunrise? A. Well, this Figure 38 does not apply to the sit- 
uation between WHAS and WNAD. | 
Q. Wait a minute. A. You are talking about what this figure 
shows? | 
| 
[ 195] | 
Q. That is right. Let us just take Figure 38. A. At sunrise 
plus a half the field is less than it is at sunrise. : 
Q. So that in Figure 38 if you had confined your analysis to one 
half hour before sunset, what value would you have shown then ? | ‘A. A 
half hour before sunset ? | 
Q. That's right. A. You want to know the median field at one 


half hour before sunset. Is that correct? 
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That's right. A. 125 microvolts per meter. 
As compared to what on Figure 38? A. For sunset? 
. Yes. A. 215. 

Q. All right. Therefore can we agree, Mr. DeWitt, that the 
principal contributing factor in the computation of your sunrise and 
sunset points were conditions prior to sunrise and conditions subse- 
quent to sunset? A. I don't understand. I don't agree with that at all. 

Q. I will leave that for a moment. Now, your top curve repre- 
sents values of '10 per cent of the days, is that correct? A. That is 
correct. 

Q. These values are based not upon 100 per cent values, but 
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upon median or 50 per cent. Is that correct? A. That is correct. 
Q. So that actually, you have something less than 10 per cent, 


or say 50 per cent of 10 per cent? A. Well, you have a median inter- 


fering signal and within that hour that the interference is taking place 
it just means that the chances are 50-50 that the interference will be 
worse or less than the interference we have shown, but the chances 
are even that it will be worse. It could be worse, or it could be less. 

Q. All right. Now, on 10 per cent of the days the 200 micro- 
volt figure that you showed for sunrise will not be applicable 50 per 
cent of the time. Is that correct? A. 50 per cent of the hour. The 
other 50 per cent of the 200 microvolts will also not be applicable, 
because the field will be higher than that. 

Q. I believe you testified as to the variation on sunrise is in 
a ratio of approximately 2 to 1 decline for the period one half hour 
after sunrise. Is that approximately correct? A. Yes. 

Q. Now, based upon the analysis of half hour figures following 
sunrise and half hour figures prior to sunset, rather than conditions 
shown on Figure 38, can you tell us what the value would be on 10 per 
cent of the days? A. We don't have field intensities measuredover, and 
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medianized over half hour periods. If we did, I could tell you, but we 
don't have it. | 
Q. Allright. Now, will you please turn to figure 101? | 


A. Yes, sir. 

Q. I want to ask at the outset whether Figures 101 to 106 in- 
clusive are based upon the diurnal curves which are identified in the 
earlier part of the exhibit, typical of which is Figure 38 which we have 
just discussed? A. Yes. The diurnal curve used in these calculations 
was made up from 7 paths, I believe, and I think that Figure 38 was 
part of it. I believe it was WCCO to Grand Island. 

Q. Turning to Figure 101, this exhibit was prepared consider- 


ing operations a half hour before sunrise, at which time the Oklahoma 
A & Mstation would not be on the air, and the half hour after sunrise 
when it would be on the air? A. This figure was made for sunrise at 
Louisville, and KOAG is permitted to go on the air at sunrise in Louis- 
ville, and I have to assume that if the rules say they can go on then, 
they may operate then. | 

Q. But Mr. DeWitt, the interference conditions shown on Exhi- 
bit 101 are based upon diurnal curves which include operation a half 
hour before sunrise, when KOAG will not be on the air. Is that cor- 
rect? A. That is correct, anda half hour after, when they are on the 


air. 
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Q. The half hour before sunrise when KOAG is not on the air 
will contribute a greater skywave interfering signal than the half hour 
afterwards, is that right? A. That is correct. | 

Q. You show here the 4 millivolt ground wave contour to the 
south, 5 to the west, 4 to the north and 3 to the east. Will you state 
what that represents? A. It represents the ground wave contour which 
is interfered with by 10 per cent skywave signal from KOAG, using a 
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ratio of desired ground wave to 10 per cent interfering skywave of 20 
tol. 

Q. Ibelieve you answered Mr. Spearman by saying you did not 
take into consideration the distortion zone of WHAS during that period? 
A. That is correct. 

Q. If you had taken it into consideration, what effect if any 
would there be on the exhibit? A. If we had taken it into considera- 
tion, we would have had to delineate a distortion zone which would be 
one shape to the west of WHAS, and a different shape to the east of 
WHAS. You notice on this Figure 101 the sunrise wall bisects WHAS. 
When you go overto-the east you are in daylight, and the skywave from 
WHAS which interferes with its own ground wave will be well down on 
the diurnal curve so that the distortion zone, if any, will be well out 
from WHAS. 
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I doubt if it will be in the 3 millivolt per meter contour. In fact, 
I feel now it won't. On the other wise, the 5 millivolt limitation--that 
part is in darkness, but it is still down on the diurnal curve because 
this is sunrise and at that distance west of WHAS it is sunrise minus a 
fraction, it is not much, in time, and you are down on the diurnal curve. 
You are down to about 25 per cent, as I recall, or in that neighborhood. 

So that, the self-interference from WHAS to its own ground wave 
--I don't think it would be bad. That would have to be calculated and it 
would be quite a job to do it. Iagree there would be some distortion on 
the western side. 

Q. We can summarize your testimony then by your last sentence. 
You do agree there would be some distortion which is not reflected in 
this exhibit, and it would change the conclusions on interference ? 
A. It would change the conclusions--No. I don't think it would change 
the conclusions on interference at all. Not a bit. 

Q. Would it lessen the interference? A. No, it wouldn't 
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lessen the interference. 
Q. LIunderstand Mr. DeWitt, you stated in answer to Mr, 


Spearman's question that you did not take into consideration adjacent 
channel interference to WHAS in calculating the interference zone 
shown on Figure 101? A. That is correct. 
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| 
Q. If you had done so, will you state your conclusion as to the 


areas of interference involved? A. I can't possibly state the conclu- 
sion because I don't know just what stations there are that would inter- 
fere with it. 

Q. Would it have had any effect? A. I don't know. 

Q. Isee. A. I don't recallwhat might cause interference to 
WHAS. | 

Q. Now, Mr. DeWitt, are you familiar with the intensities re- 


quired in order to overcome atmospheric noise in the area which is 
Portland on this exhibit? A. I don't recall the numbers offhand, but I 
know-- 

Q. I show you an exhibit which has been previously introduced 
in a clear channel proceeding, but unfortunately I do not have the exhi- 
bit number , and I ask you if you recognize that exhibit. 


(Showing exhibit to witness. ) 


A. Ido recognize the exhibit. 
Q. Will you refer to that exhibit and state what intensities are 

necessary in order to overcome atmospheric noise in the area of inter- 
ference shown on Figure 101? A. This Figure 12-1 shows atmiospheric 
noise for 90 per cent-- The signal which will be free of atmospheric 
noise for 90 per cent of the year. In other words, this would be A grade 

[ 201] 
service. 


Q. Aren't you showing 90 per cent in this particular figure and 


[201] 

94 
in this series of Exhibits on WHAS? A. We are showing 10 per cent 
interference to the groundwave. 

Q. Or 90 per cent service? A. Well, we are saying that 10 
per cent of the time during the year--the days of the year--the inter- 
ference will be of this of this order. 

Q. Mr. DeWitt, doesn't that leave 90 per cent service time 
after taking 10 percent of the interference off? A. No. 

Q. Now, will you please answer my question, and then you can 
qualify it. Referring to the exhibit I have shown you, please state the 
value of the signal necessary to overcome the atmospheric noise? 

A. For 90 per cent of the year, for 1,000 kilocycles, .5 millivolts per 
meter. 

Q. Taking into consideration adjacent channel interference, the 
distortion zone; and atmospheric conditions in the area which WHAS 
would theoretically serve under your exhibit, would there be an ac- 
ceptable signal for any part of the time if KOAG were not operating ? 
A. There most certainly would. 

Q. Will you please explain that ? 
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A. If KOAG were not operating, WHAS--I mean, referring to 
this Figure here, 101, we assume now that KOAG is on the air, and we 
are limited to this contour. Then if we take KOAG off, WHAS will 
provide-considerably more service than is shown on this exhibit. 

Q. Now, the interference that you reflect on Exhibit 101. 
Please tell me for how long a period of time that would persist ? 


A. This is a snapshot of the condition at sunrise at Louisville. One 
minute after sunrise at Louisville the interference would be slightly less, 
until we go to the-- 

Q. No. I want to know what percentage of time it is. Would it 
be 10 per cent? A. Oh, that this interference would persist? 

Q. Yes. A. It would be 10 per cent of the days of the year, but 
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it would be also a large percentage of the hour. In other words-- 

Q. No. Mr. DeWitt, we just agreed that for the half hour 
before sunrise the Oklahoma A & M Station will not be on the air, so 
we now have 30 minutes. During that 30 minute period, what percent- 
age of the time would this interference which you portray, exist? 
A. 10 per cent of the year. | 

Q. Three minutes? A. Oh, my goodness alive. Three min- 
utes out of the thirty minutes ? | 
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Q. That's right. A. You are confusing two things. You are 
speaking of variations-- 
Q. I want you to enlighten me. A. You are speaking of varia- 
tions within the hour synonymously with variations within the year. 
Q. I want you to tell me how many minutes per year the inter- 
erence you show on Exhibit 101 would exist if Oklahoma A & M would 
operate? A. That would simply be the number of minutes in 10 per cent 


of the days of the year, but that is a different thing. 
Q. I know it is a different thing, but I am interested in getting 


an answer, if you can take a few minutes off and calculate it. A. You 


want to know what-- 

Q. Iwant to know how many of those minutes a year the inter- 
ference shown on Exhibit 101 would exist? A. It would exist 10 per 
cent of the days of the year, at this time. | 

Q. Well, Iam very poor in mathematics. Could you calculate it 
for me. | 

Mr. Russell: Is it necessary to calculate that. I think it is 
clear. | 

Commissioner Hyde: As long as the problem and formula are 
stated, the answer is indicated, isn't it? Do you need that? 
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Mr. Marks: I think it would be helpful to the Commission in 
understanding the gravity of the problem. 

Mr. Russell: The Commission has a slide rule. 

Mr. Marks: Yes, and so has Mr. DeWitt, only his calculations 
and ours don't coincide. 

Commissioner Hyde: I just wonder if the answer given in the 
terms stated is susceptible to a reduction to minutes and if that 
wouldn't suffice. 

By Mr. Marks: 

Q. Mr. DeWitt, let me see if I summarize your answer cor- 
rectly. Since this will now be reduced to only 30 minutes, namely, the 
30 minutes after sunrise, instead of the 30 minutes before and 30 min- 
utes after as shown on your diurnal curves, a value of interference 
shown on Figure 101 will exist on 10 per cent of the days? A. The 
value shown on 101 will exist on 10 per cent of the days for sunrise. 

Q. That is 36 days a year? A. Approximately. 

Q. And during those 36 days, for what part of the 30 minutes 
will there be interference in excess of the 200 microvolt figure shown 
on diurnal curve 38? A. That diurnal curve 38 does not apply to this 
at all. It was used as one out of 7 paths which were put into it, but 
I won't argue about that. 
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Q. You understand my question? Iam using that as an illus- 


tration. A. What percentage of the hour is interfered with? 

Q. That is right. A. The two things we are talking about are 
percentage of the days of the year and per cent of the hour. 

Q. That is right. A. And variation within the hour is a second 
thing. Now, that is our median fields you are talking about? 50 per 
cent ? 

Q. That is right. A. So it means half the hour the field is 
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above this value and half the hour it is below this value. 

Q. All right. On 36 days during the year for 15 minutes there 
may be a Signal of 200 microvolt interference with WHAS? A. No. 

Q. In excess of 200 microvolts? A. No. 200 microvolts does 
not apply here at all. We are talking about a 5 millivolt per meter 
contour which is being interfered with. 

Mr. Russell: The 200 comes from something else ? 

The Witness: That is right. 

Mr. Russell: From some other curves? 

The Witness: That's right. 

By Mr. Marks: 
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Q. How much signal does it take to cause a 4 millivolt limita- 
tion? A. It takes 200 microvolts. | 

Q. Isn't that the value then, Mr. DeWitt? A. North and south 
of the station? | 

Q. Yes. A. Yes. Okay. 

Q. Then my calculations are correct? A. Iam sorry I got 
you confused on it. I thought you were going back to the figure 38 we 
were previously talking about. 

Q. No. Iwas using a 20 to 1 ratio, Mr. DeWitt. A. Okay. 
is just a fortuitous combination. 200 microvolts per meter, 10 per 
cent of the time, is the interfering signal. Half of the hour the field 
will be above 200 microvolts and half the hour it will be below 200 
microvolts. 

Q. That is, for 36 days of the year. On the remaining 329 days 
that will not occur? A. The field will be less than this. | 

Q. I might just add, to clear the record, that since the condi- 
tions shown on 101 are based on an analysis of pre-sunrise as well as 
one half hour after sunrise, if you confined it to conditions 30 minutes 


after sunrise, the values would be less than that? A. If we had 


[| 206] 
98 


taken the median field within the half 
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hour period centered at sunrise, plus a quarter, then the field would 
be less. 

Q. That's right. A. But then the map would show there would 
be less interference. However, you can go on to state that this repre- 
sents the average condition for sunrise plus a quarter, and at sunrise 
where the station is permitted to go on the air, the interference will 
be worse than this. 

Q. Isee. Now, will you turn to Exhibit 102? A. Yes. 

Q. What does your dark, shaded area represent? A. It shows 
interference. 

Q. On what basis was that interference calculated, Mr. DeWitt? 
A. This is a half hour after sunrise at Louisville. Of course, it is 
easy to see how the inner ring was calculated. The outer ring is pushed 
out there, meaning that anywhere around in there if you picked up WHAS 
you would hear interference from KOAG. 

Q. Mr. DeWitt, isn't this the condition we were just talking 
about on a theoretical basis for the sunrise point plus one half hour 
thereafter? A. No. Not at all. This is another quarter or another 
half hour further along the line. This is centered around sunrise plus 
a half, which takes into account all fields between 
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sunrise and sunrise plus 1. 

Q. That is right. In your previous exhibit you admitted that for 
half of the time Oklahoma A & M would not be on the air. Isn't that 
correct? A. That is correct. 

Q. But on Figure 102, the Oklahoma A & M Station would be on 
the air from the minute you started analyzing these figures, until the 
minute you concluded your analysis. Isn't that correct? 
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A. That is correct. 

Q. So we can really disregard Figure 101 and concentrate on 
102 now? A. We certainly cannot. 

Mr. Russell: Now, you yourself can disregard it. If you mean 
we are to disregard it in the consideration of the testimony, I object to 
that. | 

Mr. Marks: I want to clarify my question, Mr. Russell. | 

By Mr. Marks: 

Q. Is 102 more nearly representative of actual conditions than 
101? A. These two figures are equally representative of the conditions 
for which they are meant. | 

Q. I don't want to prolong this, Mr. DeWitt, but 101 shows 
greater interference than you admitted will exist. Isn't that right ? 
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A. Exhibit 101 shows the interference which will exist 10 per 
cent of the days of the year at sunrise at Louisville. Now, I don't under- 
stand when you say I admitted that this was worse than actually exists. 
You said that Oklahoma would not be on the air a half hour before sun- 
rise, but that doesn't vitiate this exhibit in my mind atall. It has 
nothing to do with it. 

Q. Allright, Mr. DeWitt. If Oklahoma A & M College were 
operating its station, it would start operations at sunrise. Is that cor- 
rect? A. Where? | 

Q. At Louisville? A. Allright. That is what the rule says. 

Q. It would not operate a half hour before sunrise, would it? 

A. According to the rules, it wouldn't. 

Q. According tothe rules it would? A. It would not. 

Q. I understand now that you agree with me. Is that Sted 
A. That is right. 

Q. In preparing 101, you used the period 30 minutes befdre 
Oklahoma A & M starts to broadcast and 30 minutes afterwards? 
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A. We used the period of time of one hour centered on 
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the hour of sunrise, which you have to do to get the median field at the 
sunrise hour, and the time after sunrise contributes as much to the 
making of that figure as does the time before sunrise. 

Q. Yes, but the fields before sunrise are greater, are they 
not? A. Right. 

Q. And yet the station isn't on the air before sunrise? Is that 
correct? A. That's right. 

Q. Then why did you use the field for part of the time when the 
station wasn't on the air? A. Because in order to get a median which 
represents sunrise you have to take fields over a period of time cen-~ 
tered on sunrise. 

Q. All right. Now, let us turn to 102 and confine our questions 
to that. A. Yes. 

Q. If you had taken only the low fields, namely, from sunrise 
to 30 minutes thereafter, you arrive at the conditions shown on 102? 

Commissioner Hyde: Let me ask a question there, if I may in- 
terrupt. Why wouldn't the median be determined by studies over an 
hour beginning ‘at sunrise and not running a half hour, but a full hour 
from then on? 
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The Witness: It would, sir, the way these things have been 
analyzed. In other words, the procedure is to take one hour, and if 


you wanted the field for sunrise plus a half, you would then analyze 
the hour beginning at sunrise and ending at sunrise plus 1. 
Commissioner Hyde: Well, wouldn't that be a more accurate 
median as to conditions covering the whole hour, than a study based 
on a time a half hour before sunrise and a half hour afterwards? 
The Witness: The average would come out so that it would be 
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done. In other words, if you took the time sunrise to sunrise plus 1 
and analyzed that, then according to our way of doing it that would be 
the median field for sunrise plus a half. In other words, that would be 
the hour centered on a half hour after sunrise. Then if we wlotter that 
as sunrise plus a half-- | 

Commissioner Hyde: Which result do you think would be | more 
nearly representative of conditions over the half hour period beginning 
immediately after sunrise? 

The Witness: I think I see your point, all right. In other words, 
if we took sunrise plus a half--as let us say that is representative, then 
that would mean that the interference calculated would always be less 
than that actually was at sunrise. | 

Commissioner Hyde: At one minute after sunrise? 

The Witness: Yes, sir. It would be. So you never show the 
worst condition of interference that could exist if you did that. 
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Mr. Plotkin: Can I put in just one observation here that maybe 
would clear up some of the misunderstandings. If, as suggested by 
Mr. Marks, you figured sunrise as being from sunrise to an hour after 
sunrise, then wouldn't you have to figure sunset plus 2--upon which the 
percentage figures are based--as being from sunset plus 2 to sunset 
plus 3? 

The Witness: Yes. 

Mr. Plotkin: Also, isn't it true that the field between a half hour 
before sunset plus 2 arrives more rapidly than a half hour after sunset 
plus 2? | 

The Witness: It might be. 

Mr. Plotkin: That is all taken in a 24 hour day, isn't it? | 

The Witness: That's right. | 

Commissioner Hyde: Should we complete this part of the oxa- 
mination now, or take a recess for lunch? 
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Mr. Marks: I think I can finish up in five minutes. 

Commissioner Hyde: Very well. 

Mr. Marks: In view of the witness’ testimony, I move Figure 
101 be stricken'as not being representative of conditions as they might 
exist. 

Mr. Russell: Commissioner, he certainly hasn't made any such 
concession, and I object to that motion. In fact, the data bears it out. 

Commissioner Hyde: I think that the basis is pretty well shown, 
and the motion to strike it from the record will be denied. 
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By Mr. Marks: 

Q. Now, Mr. DeWitt, Figure 106 represents sunset conditions ? 
A. That is correct. 

Q. AmIcorrect, in analyzing sunset conditions you used a half 


hour after sunset when Oklahoma A & M would have signed off? 
A. That is correct. 

Q. Would the interference conditions be greater for a half hour 
after sunset than they would in the half hour preceding it? A. If they 
had stayed on the air it would be greater. The interference would be 
greater. That is correct. 

Q. Therefore, Exhibit 106 is subject to the same explanation 
as 101? A. It is subject to the same explanation, but I want to be 
sure that you understand me. I am not sure that you do. 

Q. You make sure that the Commission understands you, Mr. 
DeWitt. A. Ithink they do. I have tried to clarify it, if there is any 
question about it. 

Q. Ithink I understand you pretty well. 

Mr. Russell: Did you have an explanation of the last question, 
Mr. DeWitt? 

The Witness: Yes, sir. 
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Mr. Russell: Will you give it? | 

The Witness: It is simply this: I think it is very plain that if 
you are going to get the field at sunset you have got to average or 
medianize the field before and after, and that time represents the con- 
dition at sunset, that instant. That is all it does, and that is all we say 
about it. Shortly after sunset the transmission will be worse and 
shortly before sunset it will be less. | 

Mr. Russell: Does it make any difference what hour you take as 
long as the median is used? 

The Witness: I don't think so. 

Mr. Russell: Does it make any difference how much of the hour 
you use? 

The Witness: Well, the smaller periods you use the greater 
precision you get in this sort of thing. I think you do, but the data have 
all been analyzed on the basis of one hour intervals and that is the way 
it is calculated. | 

By Mr. Marks: 

Q. Mr. DeWitt, do you want to leave the impression, that if 
you are taking two hours before sunrise and two hours after, that the 
median values would be the same? A. If I had taken two hours before 


sunrise ? 


Q. And two hours after. A. No, I didn't say that at all.: 
Q. If you had taken 30 minutes before sunrise, up to | 
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sunrise, would the median value be the same? A. It would be higher. 
Q. So, it does make a difference what period you take, does it 
not? A. Wait a minute. You forgot to center that period at the proper 
point. Suppose we had taken the period of a half hour centered on sun- 
rise, then we would have medianized data for sunrise minus a quarter 
and sunrise plus a quarter, and I think it would have come out | 
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about the same again. 

Q. But do you think it is fair to include in your median value a 
period of time when the station is not operating, namely, a half hour 
before sunrise, and a half hour after sunset? A. I certainly do, be- 
cause you have to do that in order to show the condition at sunrise. 

Q. Mr. DeWitt, will you repeat your testimony about interfer- 
ence conditions at noon with reference to WHAS and Oklahoma A & M? 
A. I said that the noon fields produced by KOAG appeared to limit 
WHAS to the .146 microvolt per meter contour on the west side of 
WHAS. 

Q. And that is for 10 per cent of the time? A. That is correct. 

Q. Now, amI correct that the Standards of Good Engineering 
Practice permitted WHAS to be limited by adjacent channel stations to 
the 500 microvolt per meter contour, 100 per cent 
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of the time? A. That is correct. 
Q. If any adjacent channel interference were present, would 


that noonday interference have any effect? A. No. Not necessarily, 
but I do want to explain that with these noon fields over very great dis- 
tances you have a very small slope with distance, so that if it limits 
WHAS to its .146 microvolt per meter contour on the near side, it may 
limit it to the .12 north and south, and something a little bit less to the 
east, but there is not much difference in going around the contour. 

Q. Just one more question. Will you please turn to Exhibit 116, 
or Figure 116? A. Yes. 

Q. With 750 kilowatts as proposed by you what value of signal 
would be rendered in the area which you have colored, indicating that 
service would be received? What value of signal? A. In these black 
areas ? 

Q. Yes. A. Inthe black areas it is 100 microvolt per meter. 

Q. Is that a skywave signal? A. No. Groundwave. 
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Q. Have you given any consideration to other groundwave sig- 
nals in that area in excess of 100 microvolts? | 

[ 217] | 

A. We certainly have. This map includes all stations as: of the 
first of January 1946. 

Q. Have you also considered the atmospheric conditions and the 
necessity of having a certain value of signal to overcome atmospheric 
noise? A. Yes, sir. | 

Q. Will you state whether the service you represent in Figure 
116 will actually be rendered in view of the atmospheric conditions ? 

A. 50 per cent of the year, it most certainly will. Probably mors 
than 50 per cent of the year. 

Q. Do you recall the exhibit I showed you previously on day 
field intensities of 1,000 kc? A. For 90 per cent of the year? Yes. 

Q. Do you disagree with that? A. No. | 

Q. Does that show a signal in excess of 100 microvolts i 
necessary for satisfactory service? A. In Louisville. 

Q. Throughout most of the area which you show on Biece 116. 
A. I don't think so. I don't know. ! 

Q. Will you refer to it again, please? A. Remember, now, 
this is for 90 per cent of the year, and that is not the one that is being 
used now. 
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Q. Isn't that the service you are talking about 90 per cent of 
the year? A. No. We are talking about 50 per cent of the year.) 

Q. Weren't you talking about J0 per cent interference a moment 
ago? A. That is correct. | 

Mr. Marks: No other questions, Mr. Chairman. 

Commissioner Hyde: We will recess until 2:15, unless there is 


some objection to that schedule, and we will plan on beginning 
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promptly at that time. 
(Whereupon, at 12:45 p.m. the hearing in the above matter was 
recessed until 2:15 p.m. of the same day.) 
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AFTERNOON SESSION 

(Whereupon, at 2 o'clock, p.m., the hearing was resumed, pur- 
suant to the recess.) 

Commissioner Hyde: The hearing will come to order. 

I believe Mr. Marks had completed his cross examination. 

Are there any further questions by any participants ? 

Mr. Fletcher: Mr. Chairman. 

Commissioner Hyde: Mr. Fletcher, you appear for Northern 
Virginia Broadcasting? 

Mr. Fletcher: And Coastal Plains Broadcasting Company, Inc. 
Whereupon 

JOHN H. DE WITT, JR. 
the witness on the stand at the time of the recess, resumed the witness 
stand and testified further as follows: 

Mr. Russell: You are familiar with their applications, are you, 
Mr. DeWitt? That is, WARL? 

Mr. Fletcher: Its application for limited time on 780? 

The Witness: I didn't understand that. 

Mr. Fletcher. And Station WCPS at Tarboro. 

If the Commission please, before I start my cross examination 
of Mr. DeWitt, I would like to make the suggestion that if the daytime 
interference problems are to be considered on the basis of conditions 
prior to sunrise 
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after sunset, that.the hours of operations of the daytime stations should 


be made to coincide. That is just a suggestion as to a change in the 
rules which you might make. 


107 
CROSS EXAMINATION 

By Mr. Fletcher: 

Q. Mr. DeWitt, will you direct your attention to Figure 116 of 
your Exhibit 2, please? A. Yes, sir. 

Q. Did I correctly understand your testimony to be that the 
white areas referred to in connection with that exhibit were based on 
allocations as of the 1st of January, 1946? A. That is correct. | 

Q. Have you made any studies todetermine what areas might 
exist under the present allocations by the Commission? A. I have 
taken a cursory look at the situation, and I find that these white areas 
remain substantially as they are. There may be a few cases where a 
little area is filled in, but, in general, it is pretty much the same 
thing. | 


Q. Would the grant of a new station at Douglas, Arizona , take 


away most of the white area shown at the lower left corner of the map 
embracing both New Mexico and Arizona ? 
Mr. Russell: What is the frequency and power of 
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that, do you know, Mr. Fletcher? | 

Mr. Fletcher: I don't recall. It was a low frequency. I be- 
lieve it was granted by the Commission early this week. | 

The Witness: I don't know where Douglas is on this map.) I 
can't see it. Can you tell me approximately where it is located? Is it 
in the southeast corner ? | 

By Mr. Fletcher: | 

Q. The southeast corner. It is near the New Mexico line, just 
north of the Mexican border. A. Isee. Well, if a station has heen 
granted there and goes into operation, I assume that it would do some - 
thing to fill that space. : 

Q. Have you specifically made connection to determine whether 
there have been grants in the northern part of the Michigan Peninsula 
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to determine how much of that white area still remains? A. As I said 
before, we looked at it ina rather cursory way. One of the things we 
wanted to do before this hearing was to try to bring this map right up 
to date. In other words, put them all on. We haven't done that. I 
think there have been some grants, some local grants up in northern 
Michigan which might do something to help out here. 

Q. And do you believe that the 5 kilowatt grant to 
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KOH at Reno would take care of a large portion of the area shown in 
black on your Figure 116? A. I don't think it would take care of a 
large portion. I think it would take care of some of it. 

Q. At any rate, you haven't gotten right down to specific cases 
and checked the most recent allocations to see just exactly what condi- 
tions would result? A. We have not. 

Mr. Fletcher: In that connection, if the Commission please, I 
would like for you to take judicial notice of all of the grants that have 
been made subsequent to January 1, 1946, in connection with any need 
for service which might be claimed by the Clear Channel group in this 
proceeding. 

Commissioner Hyde: When you ask us to take judicial notice of 
matters which are not specifically referred to, you give the record an 
aspect of not being too clear as to what is included and what is out. I 
think that we should ask you to give us specific references to the mat- 
ters that you have in mind. 

Mr. Fletcher: Then, I should think that Figure 116 would be 
subject to a motion to strike as not reflecting existing conditions. That 
is the only way at the moment we would have of offsetting the impres- 
sion that is to be gotten from this exhibit. 
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Commissioner Hyde: You can assist us if you will give us the 
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names of the applicants or the file numbers of the permits which you 
think should be considered in connection with this exhibit, and we will 
take notice of them. | 

Mr. Fletcher: I will be glad to furnish a list of such grants. 

Commissioner Hyde: All right. I make that suggestion because 
I rather think there will be a lot of them that will be of no importance to 
this proceeding. : 

Mr. Fletcher: That is true. I would be glad to confine my sug- 
gestions to those that would add service to the areas referred to as 
white areas by Mr. DeWitt. | 

Commissioner Hyde: If you will give us the references we will 
take notice of the actions. | 

Mr. Plotkin: On that point, I hardly think that a list of the appli- 
cations . granted would be of much assistance, unless somehow or other 
they were to plot the services those stations would give. I fail to see 
how it would help us very much, frankly. 

Commissioner Jett: You mean we would need a new map dnow- 
ing the new stations plotted on it? 

Mr. Plotkin: Yes, I think what Mr. Fletcher is driving at is 
that this map is of January 1, 1946, and that since that time we have 
granted a lot of stations, and, therefore, some of the white areas 
probably are not there any more. 
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I think that is a matter of general knowledge that probably everyone 
will concede. And that is all, I think, that a list of applications would 
show. If that is what he wants to show, as a general matter, I don't 
think he need supply the list. On the other hand, if he wants to be more 
specific and show that there is no white area left, I should think he 
would have to supply a new mapand just a list of applications would not 
be much help to us. | 

Commissioner Hyde: I think that if this list isn't too long, that 
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we can impose upon our engineering department to supply the area from 
the engineering studies accompanying the applications. If this request, 
though, covers too much material-- 

Mr. Fletcher: The sole purpose of my request was directed to 
finding out what portions of the areas referred to as white by Mr. De- 
Witt have been subsequently covered with service of some magnitude. 

Mr. Plotkin: I would suggest that we reserve Exhibit No. 4 as 
the number for the exhibit Mr. Fletcher will supply. 

Commissioner Hyde: That may be done, but I will ask that the 
staff cooperate with Mr. Fletcher in the preparation of that exhibit. I 
think it can be prepared readily from the data appearing on the applica- 
tions on file. 
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Mr. Fletcher: Thank you, sir. 

(EXHIBIT NUMBER 4 RESERVED FOR THE DOCUMENT ABOVE 
REFERRED TO.) 

By Mr. Fletcher: 

Q. Mr. DeWitt, do you recall your answers to Mr. Marks in 
connection with the conditions at sunrise and at sunset, as between WJR 
and WCPS and the fact that your calculations had been based on some 
that were taken before sunrise and some taken after sunset. I just want 
the record to be clear and show that the same limitations which you 
have discussed in connection with the relationship of WKOH and WKOS 
also apply to it. 

Mr. Russell: I believe that is too broad. I don't know what he 
means by the same relationship. He is referring to a lot of testimony 
that has preceded this and I think the question is too difficult to answer. 

Mr. Fletcher: Well, that is up to the witness. 

The Witness: If you are referring only to the discussion I had 
with Mr. Marks concerning the propriety of including fields before sun- 
rise and after sunset, that applies equally to Tarboro. I hope that you 
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understand the situation there. I think there has been a lot of confusion 
here as to what is meant in these exhibits. I think a lot of people have 
lost sight of the fact that the exhibit, which is marked "Sunrise ,"--and 


I believe 
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that is Figure 101--means just that: that it is a snapshot of service at 
sunrise. And if we wanted a snapshot of service at sunrise plus one 


minute, we would have required data covering the hour straddling sun- 


rise plus one minute. 

If you go on to Figure 102, sunrise plus a half hour, the same 
applies. I am quite sure that statistically over a long enough period of 
time, if you analyze the data between sunrise minus one micro second 
and sunrise plus one micro second, and if you did that over a long 
period of time, you would stillcome out with the same answer that we 
have here for sunrise. | 

By Mr. Fletcher: 

Q. Well, assuming that it may be accurate as a statistical 
method of analysis, from a practical standpoint, if the station is!not 
operating before sunrise, it certainly can't cause interference before 
sunrise, can it? A. It can't cause interference before sunrise; that 
is right. But in order to find the field at sunrise, you have to include 
data outside, or into the night condition. 

Q. Well, at any rate, that is what you have done. I think we 
understand exactly what you have done on that, Mr. DeWitt. Now, 
directing your attention to Figure 99 
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in your exhibit, were you intending to indicate by this exhibit that WKR 
renders secondary service from Plain to and including Texas? A. We 
included the entire area in black there for the simpie reason that alI-A 
station has no limitation on the skywave service. In other words, if the 
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people can hear it, why, that is some form of service. We did not in- 
tend to set any limit, because there is no limit in the rules for a I-A 
station. 

Q. But when you get down to whether the service is listenable 
or not, you have to consider other factors that have been referred to 
previously? A. That is correct. 

Q. Now, in connection with Figure No. 100, didI correctly 
understand your testimony to be that at the times shown on Figure 100, 
WIR was not producing any skywave service? A. We haven't shown any 
skywave contours here. At this time sunset at Tarboro, the Detroit 
area is in daylight, and I don't believe that there would be any great 
amount of skywave service. At least we haven't shown it. 

Q. Then, how can we figure on a skywave interference? 

A. Oh, that is quite easy. Skywave interference coming from a point 
east of Detroit, slightly east, 
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is being reflected from the ionosphere, let us say at the halfway point 
between WCPS and this groundwave contour which is shown. That 
point is in daylight, because it is west of the sunset wall, but that 
doesn't mean that it is not transmitting radio waves. It just means that 
the reflection coefficient is not what it is at night. So you would be 
down on the diurnal curve but the interference is still there. 

Q. The skywave interference signal is being interfered with in 
the shaded area? A. In the shaded area? 

Q. Yes. A. Groundwave or whatever skywave is there. 

Q. Now, Mr. DeWitt, would you be kind enough to figure out 
for me, based on the curves and the suggested standards which you have 
included in your exhibit, what interference is presently being caused by 
Station WJA to WCPS at the significant points which you have discussed 
in your exhibit? A. Iam not prepared to do that, Mr. Fletcher. I 
will be glad to do it and supply it for the record. I don't have skywave 
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transmission curves with me, and I am just not prepared to do it. 
I will be glad to do it and supply it. 
Mr. Fletcher: I would like to have that information 
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in the record, if possible. | 
Commissioner Hyde: Do we need it for this particular proceed- 
ing? i 
Mr. Fletcher: I don't know what further use is going to be 
made of this record. I think it is very significant, though, to see what 
sort of results this method of computation would arrive at so far as 
existing conditions are concerned, of which we have personal knowledge 
and observation, and I would also like the same figures as to what sort 
of interference WWWM is presently causing to Station WRAL on 780, 


based on your method of computing interference. | 


The Witness: We will be glad to furnish that and I assure you 
that the interference to Tarboro would be pretty high. 
Mr. Russell: Mr. Commissioner. 


Commissioner Hyde: Mr. Russell. 

Mr. Russell: First, I don't see how that is going to oe you 
decide this case as to daytime skywave interference. But more than 
that, are we to prepare this data? We have prepared an awful lot! of 
data. I wonder if Mr. Fletcher shouldn't introduce such exhibits ; if he 
considers them pertinent. : 

Mr. Fletcher: He has selected certain examples as to how this 
thing works, showing it to the detriment of the I-A stations. I would 
like to turn it around and 
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see how it works the other way. | 

Mr. Plotkin: I would like to know from Mr. Fletcher just what 

the purpose of such an additional exhibit would be. Assuming that this 
| 
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material that has been put in in Exhibit 2 is purely for illustrative pur- 
poses, how does it help to add more illustrations ? 
Mr. Fletcher: It lays a very good foundation for proving that 


such conditions do not actually exist in practice, the ones that he would 


predict from the standards suggested here. 

Commissioner Hyde: I think Mr. DeWitt, since he says he 
would have this information as soon as he could refer to data which he 
apparently doesn't have with him here at the stand-- 

The Witness: I testified before-- 

Commissioner Hyde: What I want to know is whether we are 
asking you to do an engineering study or whether it is a matter of 
answering a question? 

The Witness: I wish I could answer the question, Mr. Chairman. 
I just can't do! it, because you would have to calculate, going-back the 
other way here, to find out what the limitation to Tarboro would be, 
and in doing that you have to take the reflection coefficient at the sun 
hour considered and everything, and it would take time. 

Mr. Plotkin: If the point of Mr. Fletcher's examin- 
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ation is to lay a foundation for some direct testimony he is going to put 
on to the effect that there is not such an interference when the theoreti- 
cal calculations of Colonel DeWitt were carried out, I wonder if the 
record would be sufficient if Colonel DeWitt would indicate just roughly 
what that limitation would be, if that would be enough from Mr. Fletch- 
er's point of view. 

Mr. Russell: Can you indicate roughly what the interference 
conditions to WCPS are? I don't know what you mean by "roughly," 
Mr. Plotkin. 

Mr. Plotkin: Would you say it would be more than 5 millivolts 
or 10 millivolts, or can't you even do that? 

Mr. Fletcher: That would be enough for my purposes. 
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Commissioner Hyde: Very well. ! 


The Witness: I would guess that it would be around 10 millivolts 
per meter. | 

By Mr. Fletcher: 

Q. At what time? A. At this time, sunset at Tarboro. 

Mr. Russell: But that guess is not an exact answer, that | isa 


guess? 


5, it might be 15. It is merely a guess. 


| 
The Witness: It certainly is not an exact answer. It nt 
By Mr. Fletcher: | 
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Q. Do you have any approximation for the other periods of the 
day which you mentioned in your exhibit as being typical, or involved? 
4. You mean of the same type here? ! 

Q. Yes. A. Interference to the daytime station? ! 

Q. That is right. A. No, Idon't. My understanding of the 
Commission rules, however, is that they take what interference they 

| 


get. 


Q. We are talking about changing the rules, aren't we? A. Yes. 
Mr. Fletcher: That is all. ! 
Commissioner Hyde: Are there any other questions? 
Mr. Jansky. 
It appears that Mr. Jansky is representing WQXR. 

CROSS EXAMINATION 


By Mr. Jansky: 

Q. First, Mr. DeWitt, I want to go back to the method of de- 
termining median fields. If you studied the measurements for a period 
of one-half hour prior to sunset to one-half hour after sunset, you 
would obtain a median value for what time? A. For sunset. | 

Q. And the same would be true with respect to sunrise, would 


it not? 
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A. That is right. 

Q. So that that value would give you a basis, a measured basis, 
for predicting interference at sunrise or at sunset? A. That is correct. 

Q. If you made your study from sunrise to one-half hour after 
sunrise, or conversely from one-half hour prior to sunset to sunset, 
you would obtain a median value for what period of time? A. Sunrise 
plus a quarter and sunset minus a quarter. 

Q. And that value would likewise be the appropriate value to 
use in determining interference conditions at thattime? A. Yes, sir. 

Q. And not at sunrise, or at sunset? A. That is correct. 

Q. And that method is the identical method used by Mr. Vandi- 
vere in the preparation of Exhibit 1? A. I believe so, yes, sir. 

Q. Now, Iam interested, Mr. DeWitt, in some of your conclu- 
sions, as expressed in Exhibit 3, and I direct your attention specifica- 
tion--I beg your pardon. It is carried under recommendations--to 
page 2, paragraph 3(g), with respect to noticed or observed frequency 
effect in 
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the second hour after sunset. You are in agreement, are you not, with 


the general scientific approach to obtaining a determination of the effect 
of a particular variable upon a series of studies, namely, trying to hold 
all other variables constant? A. Yes. 

Q. So that, in determining the variance of those effects with 
frequency, you would want to make you rstudies over the same paths, 
would you not? A. I think so. 

Q. Does the data pictured in Figures 2 through 77 contain data 
for practically identical paths for high and low frequencies? A. Yes, 
sir, it does. 

Q. And that would be, would it not, specifically the paths from 
Cincinnati to Georgia, and from Cincinnati to Baltimore, and from 
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Minneapolis to Grand Island? A. That is correct. | 

Q. So that we could study that data, could we not, to determine 
the variance of the transmission characteristics with frequencies, since 
we have, from a practical standpoint, held the other variables constant ? 
A. I believe so. | 


Q. Do not your curves for the second hour after sunset, for the 


path from Cincinnati to Georgia, and the | 
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path from Minneapolis to Grand Island, show quite a variance for the 
second hour after sunset between the high and the low frequency ? | 
A. I believe that there is some difference. I think we checked it 
found that in the cases that you mentioned, that what you say is true, 
and in the case of CKY and WLW to Baltimore, I believe the reverse is 
true. It has been about two weeks since we worked on that and we have 


and 


been through so many things since that I cannot remember. 

Q. My studies show that the Cincinnati to Baltimore paths would 
be about the same. The other two would give quite a variance. A. I 
would like to inject one thought in there. I want to be sure that you have 
taken into account the field at the pertinent angle here, because these 
graphs do not do that. They simply show the field received, and the 
efficiency of WCKY's antenna is considerably above that of WLW. 

Q. Lappreciate that. Do you know what the efficiency at the 
pertinent angle for WCCO in the direction of Grand Island is? A. I 
don't recall. | 

Q. Andfor KSTP? A. Idon't recall. I think KSTP is high. 

[236] | 

Q. Well, your graphs here show the horizontal radiation would 
be higher. A. Yes. | 

Q. Would relatively the same order of magnitude apply to the 
field at the pertinent angle? A. I suppose about the same ratio. | ‘I 
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am not sure. 
Q. Have you calculated the Minneapolis to Grand Island path? 
Have you made any calculations on that? A. No, sir. 


Q. Well, supposing we obtain a few values, then, for the rec- 
ord. Will you refer to the curve showing the path from WCCO to Grand 
Island? It is the series peginning with Figure 38. A. Yes, sir. 

Q. Will you refer to the 50 per cent curves? A. Well, I think 
that this hearing is mostly concerned with interference, isn't it, so that 


we should take 10 per cent curves. 

Q. Well, I think your exhibit shows service contours, does it 
not, based on 50 percent curves? A. That is right. 

Q. And also you stated a conclusion with respect to propagation 
in the second hour after sunset? A. That is correct, yes, I did. 

Q. Will you refer to the 50 percent curve on Figure 
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38, for the second hour after sunset what was the received field at 
Grand Island? A. 83 microvolts per meter. That is for winter. 

Q. That is for winter? A. Yes. 

Q. For spring? A. 140 for spring. 

Q. Summer? A. Iam sorry. I read the wrong curve here. 
430 for summer. 

Q. And for fall? A. Fall, 660. 

Q. Will you now refer to the same set of curves for KSTP? 
They begin with Figure 62. A. For KSTP? 

Q. The 30 percent curve, second hour after sunset. A. Itis 
500 microvolts per meter. 

Q. That is to be compared with the 83 received from WCCO, 
is it not? A. That is right. 

Q. Let's go to spring. A. Spring, 820 microvolts per meter. 

Q. That is compared with the 140 received from WCCO? A. Right. 

Q. Summer? 


| 
| [ 239] 
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A. Summer, 1200. | 

Q. As compared with the 430 received from WCCO? A. Yes 

Q. Fall. A. Fall, 980. | 

Q. As compared with the 660 received from WCCO? A. Yes. 

Q. If you equated those received fields for equivalent power, 
you would still have a tremendous difference, wouldn't you? A. You 
would have a difference, but I think what you are doing here-- | 

Q. It would be over 2 to1, wouldn't it? A. In most cases 
here it would be over 2 to 1, all but the fall season. I think what ae 
are doing, though, is drawing conclusions from one transmission path 
here in one year, and I think it is far more valid, if you are going to 
compare fields at second hour after sunset, to use fields over a much 
longer period of time. In years of high sunspots there might be a 
greater disparity, and in years of low sunspots it might be the other way. 

Q. You have considered this data sufficiently to draw your diur- 
nal curve, didn't you? A. That is right. 
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Q. And from that data-- 
Mr. Russell: Just a moment. He didn't finish his answer. 
Q. Inthe diurnal curves this sort of a thing appears as a second 


order proposition. In other words, we have said that there isa differ - 
| 
ence in frequency in the diurnal curves. Now, all we are talking’ about 


is level at second hour after sunset. 

By Mr. Jansky: | 

Q. That is correct. But the data you considered sufficient to 
show a conclusion shows a disparity at second hour after sunset as 
well. It does, does it not? A. It does, if you take this information for 
this year and plot it with frequency, I think you will find some disparity 
at the second hour after sunset. That does not vitiate our drawing di- 


urnal curves from this data at all-- | 
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Q. Iam not saying it does. A. All right. 
Q. Iam just saying that it doesn't support the conclusion ex- 
pressed in Paragraph 3(g). A. Well, let me go back to the conclusion. 
Q. You understand, Mr. DeWitt, I think we narrowed our dis- 
cussion to those cases where we have the true picture of the variation 
of frequency, namely, the same path. 
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A. Yes. This conclusion doesn't necessarily rest on this one 
year's data. In other words, we could draw a conclusion after having 
looked at a lot of years data. 

Q. All right, but the data contained herein, such data as it is, 
doesn't support this conclusion, does it? A. That is correct. 

Mr. Jansky: That is all I wanted on that point. 

By Mr. Jansky: 

Q. Let's go to Figure 78. 

Mr. Russell: While we are on that subject, the radiated field is 
shown for WCCO and KSTP on the chart itself, and the type of antenna 
also, is it not? A. Yes, sir. 

Q. Would you read those fields into the record? A. All right, 
sir. 

Q. Andthe antenna. A. Do you have the figure numbers, 

Mr. Russell? 

Q. Well, it is 65 for KSTP and 38 for WCCO. A. WCCO, the 
horizontal radiation is 1770 millivolts per meter at one mile on attenu- 
ated, height 194.4 degrees. 

For KSTP, the field, horizontal field is 2650 millivolts per 
meter, the antenna is marked special here--it is a directional antenna. 
So that will operate to reduce this disparity here in the case considered. 
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It wouldn't bring it to equality. 
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Q. That value for KSTP, didn't you refer to the radiation in the 
direction of Portland, rather than Grand Island? A. Idid. Iam sorry. 
2100. | 

Q. 2100 as compared to-- A. That is right. 

Q. Its equating them as to equal radiated power would make the 
change? A. That is correct. 

Q. Now, let's go to Figure 78. A. I would like to mention one 
thing before we do that. I have noticed in some of the data that on some 
of these very high frequencies the fields in close distances are some- 
times away down from the low frequency fields. It is one of the com- 


pensating things that you get into here. It shows you the fallacy of 
making comparisons at one distance. At 1530 kc or 1500 ke or 160 ke, 
you get F-1 layer transmission at night, and close in, the fields are 
away down, because the takeoff angle from the antenna is very steep, 
away up in the air, it has to travel clear up to the F-1 layer, which is 
about twice as high as the E layer, and come down again. So that 
simple distance attenuation reduces the high frequency field, and also 


causes a considerable amount of distortion, 
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which I hear, in Washington, on WQXR at night. | 

Q. But the data that is contained in this exhibit tends to show 
that received fields for equal power are greater for the high frequency 
in the second hour after sunset? A. It does, if you make comparisons 
from one chart to the next. I think if you plotted it, the difference 
might be as great. | 

Q. For the same path? A. Oh, for the same path, all right. 
I have already admitted that there is a difference, judging from this 
data. | 

Q. Now, let's go to Figure 78. Am Ito understand from the 
title of this figure that the second hour before sunset the received field, 
skywave field intensity, at 1500 kc's, are less than 700 ke for equal 
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power radiated? A. That is correct. 

Q. Is that conclusion supported by the data? A. Yes, Sir. 

Q. Well, let's compare a couple of curves, then. A. Very 
well. 

Q. And this time I would like you to refer to the WLW curve 
to Georgia, and since Figure 78 represents the 10 percent of the time 
curve, we will'take the 10 percent curve on this, which I believe is 
Figure 10, is it not? 
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A. That is right. 

Q. The second hour after sunset, what does this show the re- 
ceived field to be? A. 10 percent received at Powder Springs, Georgia. 
It shows 24 microvolts per meter. 

Q. Now, let's turn over to WCKY curve for the same time, 
which I believe is Figure 70. A. Right. 

Q. The second hour before sunset, what does that curve show ? 
A. It shows 150 microvolts per meter. 

Q. That is to be compared to 24 from WLW? A. Yes. 

Q. Now, let's look at Figure 11. A. And Figure 71? 

Q. Yes. A. Figure 11 shows 6 microvolts per meter, and 
Figure 71 shows 25 microvolts per meter. 

Q. Figure 12 and Figure 72. A. Figure 12 shows 22 micro- 
volts per meter, and Figure 72 shows 40 microvolts per meter. | 

Q. And the last two, figures 13 and 73. A. Figure 13 shows 
15 microvolts per meter, and Figure 73 shows 44 microvolts per meter. 

Q. These figures show the horizontal radiated field 
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from WLW at 1680 microvolts per meter? A. That is right. 
Q. Andfor WCKY, 1900 microvolts per meter? A. That is 
right. 


[245] 
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Q. And in all cases, the received field intensities are for | 
WCKY, the high frequency, higher, and in some cases twice as great 
or more, are they not? A. I don't know whether the ratio is i or 
more, but it is higher in every case. 

Q. Well, winter it is 24 to 145, that is more than twice, isn 't 
it? A. Right. 

Q. Spring it is 16 to 25; that isn't quite twice. A. Right. 

Q. Summer, 22 to 41. That is almost exactly twice as much. 
A. Right. 

Q. Fall, 15to 45. That is three times as much? A. Right. 

Q. Now, isn't it also true that in this study we have only one 
other path in which you have the second hour prior to sunset recordings 


for high frequencies, namely, the Cincinnati to Baltimore path? A. I 


believe that is correct. 


Q. Does your data support the conclusion expressed 
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in Figure 78? A. I think it does, Mr. Jansky,- .because the conclusion 
was arrived at not by comparing any individual stations here, but by 
plotting the number of points, frequency versus ratio, and when you do 
that, you come out with a trend curve. I believe that our position on 
this is supported by the Commission's-- | 

Q. I didn't ask you that. I asked you if your data supported the 
conclusion expressed, when your data shows received field intensities 
higher for the high frequencies. A. If you will look at the curve, 
Figure No. 79-- | 

Q. Iam not talking about Figure No. 79, or tle curve I am 
talking about the received field intensity, which is your basic data. 
A. The high frequency fields are higher. ! 

Q. And you told me that Figure 78 shows that for the high fre- 
quency, the second hour before sunset, the received field intensities 
would be lower? A. That is right. 
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Q. But your data does not show that? A. All right. I can ex- 
plain that quite easily. 

Q. Well, answer that question. 

Mr. Russell: Just a moment. He is trying to answer the ques- 
tion. 

Mr. Jansky: Well, Iam asking the questions, if 
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counsel please. 

By Mr. Jansky: 

Q. Your data doesn't support it? 

Mr. Russell: What is the question? 

Commissioner Hyde: Let Mr. Jansky state his question. 

By Mr. Jansky: 

Q. The basic data does not show that the high frequency fields 
have lower values, do they? A. No. 

Q. All right. A. Now, I would like to-- 

Q. You have answered my question. 

Mr. Russell: Now, just a moment. I think he is entitled to ex- 
plain it. 

Mr. Jansky: You can bring it out on redirect. 

Mr. Russell: I think he is entitled to explain it. 

Mr. Jansky: If counsel asks him on redirect. 

Mr. Russell: At this point. 

Commissioner Hyde: I think it might be appropriate to allow the 
witness to explain it now. 

Mr. Jansky: All right. 

The Witness: All right, sir. The slope of this curve--first of 
all, Mr. Jansky has not taken into account what we have done here in 
preparing the curves. We have said that the fields at the second hour 
after sunset are pretty 
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much the same. Now, you have tried to destroy that by saying that the 
data within this book does not support that. I admitted that the data in 
this book does not support saying that there is no difference between low 
frequencies and high frequencies in the second hour after sunset. But , 
based on the fact that the Commission's curves tacitly assume that the 
fields are the same at second hour after sunset, and, based on the fact 
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that over long periods, you don't find such great disparities between 
high and low frequencies, as is shown by these measurements, we have 
matched the high frequency and low frequency fields at sunset plus 2, 
just as the Commission's witness has done, and when we do that we 
come out with these slopes. That is all there is to it. | 

By Mr. Jansky: | 

Q. But your data, in this book, Exhibit 2, on the actual meas- 
urements, shows the contrary, doesn't it, in this book? A. Yes. 7 

Q. And Figure 78 is drawn from the conclusions expressed in 
the first 70-some pages, was it not? A. No. 

Q. I thought it was the plotting of the ratios so determined. 
A. It was not plotting of the ratios all the way | 

[ 248] | 

across the board. AsI just stated, we matched the field at sunset : 
plus 2, as the Commission's witness did. | 

Q. One other question, Mr. DeWitt. In your conclusion, where 
you refer to 1-A and 1-B channels, do you refer only to United States 
I-A andI-B channels? A. That is right. | 

Mr. Jansky: No further questions. 

The Witness: What the Commission wishes to do about this is 
something I just don't know about. | 

Commissioner Hyde: Are there any further questions by any 
participant in this proceeding? 

Mr. Plotkin, do you have any questions ? 
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Mr. Plotkin: Yes. 

CROSS EXAMINATION 

By Mr. Plotkin: 

Q. Colonel DeWitt, assuming in determining these ratios that 
the SS plus 2 is the denominator, and the particular hour--and I think 
Mr. Jansky was asking about SS minus 2--is the numerator, in drawing 
figure No. 78,'I think you indicated that while SS plus 2 may, in fact, 
not be the same for low frequency and high frequency, the Commission 
has assumed that it is the same, and, therefore, the denominator is 
the same in both cases; is that correct? A. That is correct. 

Q. All right. Now, if the denominators are the 
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same in both cases, and the numerator, in the case of 700 kc, is lower 
than the numerator in the case of 1530 kc, why would the curve slope 
down rather than up? I wish you would explain that to me. I didn't 
follow you. A. If you match the field at sunset plus 2, which is keep- 
ing the denominator constant, they, if you go back and actually take the 
data out of the book here, the slope will come out this way. In other 
words, the low frequency field will be higher. 

Q. The low frequency field--this would show that it would be 
lower. Iam talking to sunset minus 2. A. The low frequency field 
will be higher at sunset minus 2. That is why the slope is in reverse 
here. The slope is positive, if the half frequency field is higher. 

Q. Lunderstand. Now, I have a few other questions. You didn't 
mention anything about the positive additive effects of two signals on the 
same channel, two daytime skywave signals on the same channel. Do 
you have any theory about what additive effect they might have? A. I 
think that they will be additive. I mean you can't say that you can put 
two stations on and come out with with the same limitation. 

Commissioner Hyde: Additive as to time or as to signal value? 

The Witness: I was assuming as to signal value. That 
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is what I was speaking of, Mr. Commissioner. If you have two inter- 


fering signals in the daytime, or in these transition periods, I think 
that they are additive by some law, maybe it is the RSS law. I don! 
know. | 
Mr. Plotkin: You say you don't know whether it would be the 
RSS law? | 
The Witness: I don't, but I imagine that would be a pretty good 
approximation to it. | 
Mr. Plotkin: I wonder if you would mind looking at Figure 92 
of Exhibit 2? 
The Witness: I have it. 
By Mr. Plotkin: | 
Q. Ithink with respect to SS minus 2 and SS minus 1, there is 
not as close correlation between the data you show here and the data 
contained in Exhibit 1 of the Commission as there is with respect to 
some of the other hours. Is that your impression also? A. Yes. | 
Q. Do you think this might be due to the fact that some of the 
signals that you are recording there might be groundwave or tropos- 
pheric signals rather than daytime skywave? A. Maybe the tropos- 
pheric signal, but that is part of it. We regard that as part of the 
diurnal curve, so we would put that in. One of the things that raised 
this 
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curve here, speaking of Figure 92--strangely enough, at sunset minus 
2, I believe I am correct in saying--or, at least, sunset minus 1, 1 
believe that curve was raised by the pathof KFI to Grand Island--1180 
miles or something like that, and I don't think there would be much 
groundwave there. Let me look back, though. I want to check this, 


because I am not quite sure about it. Let me look at the diurnal curve. 
That is correct. It doesn't extend to sunset minus 2 but it does extend 
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to sunset minus 1. 

Q. Let me ask you this: if you computed the theoretical fields 
at this point in accordance with the method prescribed in the Commis- 
sion's standards of good engineering practice, would some of the fields 
that are indicated there, would the fields be higher? A. The ground- 
wave fields ? 

Q. The groundwave fields. A. I think so, Mr. Plotkin. But 
Iam not at all willing to say that those fields, as calculated by the DB 
method, let us say, over terrain of varying conductivity, would come 
anywhere near the actual measured groundwave fields. 

Q. The standards are based on the best approximation of the 
truth and not the exact truth? A. That is correct. I think the ground- 
wave comes 
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out higher, though. 

Q. A DB method indicates a field intensity higher than actually 
is the case? A. It depends on how you take. If you take in the one 
direction over a path, you get one answer, and if you take it in another 
direction, you get another answer, violating the reciprocity theory 
which can't be violated. 

Q. To the extent that these are not groundwave but tropospheric 
effects, tropospheric effects are reflections from either the E or F 
layer, are they not? A. Yes, I would think so. 

Q. Making a diurnal curve for daytime skywave which includes 
tropospheric effect might distort that picture as a result, might it not? 
A. Oh, I don't think so, necessarily. The whole thing has to go to- 
gether. I mean you have got to have some kind of a curve, and if you 
are going to have tropospheric effects, I think you would have to hang 
them on here at sunset minus 2. 

Q. Tropospheric effects are for relatively short distances, are 
they not? A. Not necessarily. I don't think so. 
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Q. Do you think that over a longer path, you are likely to have 
tropospheric effects? A. There must be some bending in the tropos- 
phere. I | 


[ 253] 
do not know how much bending there is. 
Q. If tropospheric effects were restricted to shorter paths and 


you didn't include them in your diurnal curves, it might distort the pic- 
ture when we came to applying that curve to longer distances; is that 
correct? A. That is correct. | 

Q. You had a very interesting simile yesterday or metaphor, 
about the Commission turning to daylight and nighttime, by a light 
switch, whereas it is really a rheostat. I was wondering whether the 
same thing isn't really applicable whenever the Commission draws a 
line in applying standards. For instance, when we apply a 20 to 1 ratio 
and determine whether there is or is not interference, isn't that turning 
on a switch whereas it is really a rheostat? A. That is absolutely true. 

Q. Or the same with the 10 percent skywave? | 

In other words, if we are going to be able to administer an act 
by practical rules, where physical data is involved, don't we have to 
use light switches rather than rheostats ? : 

Mr. Russell: Isn't that a legal conclusion? | 
Mr. Plotkin: I don't mind having the colonel's legal conclusions. 
A. Administratively, I think that is right. I think | 

[ 254] | 

you have to use the snap switch method. You might do it in steps, but 
you still have to have snap switches. | 

By Mr. Plotkin: | 

Q. One final question. Several times throughout the course of 
your testimony, you indicated that the evidence which you were present- 
ing was indicative of the fact that you didn't think there was necessarily 
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enough area upon which to make a final determination; is that right ? 
A. Yes, sir, I think that reference to, one, slope with frequency, the 
diurnal curves with direction of frequency, . two, the transmission 5 
over very long distances, of noon or midday skywave. You can see that \| 
from the scattering of the points on those charts that we have presented. N 

Q. But, in general, considering both the data you have put in and 
the data that has been put in by Commission engineers, is it your opinion 
that there is sufficient data in the record upon which the Commission 
can rely with the same general degree of confidence in making practical 
decisions as we have with respect to some of the other provisions we have 
in our standards? A. I think that there is enough data to support allo- 
cations on the basis of this transition period thing. I am a little wor- 
ried about that sunset minus 2 data. I 
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think that it might be well to study that quite a bit. 

Q. Sunset minus 2 certainly isn't as bad as sunset minus 1 or 
sunset, is it? A. That is right. You mean the interference effects? 

Q. Yes. A. That is correct. 

Mr. Plotkin: That is all. 

Commissioner Hyde: Is that all? 

That seems to be all, Colonel DeWitt. 

Mr. Russell: I had a few questions on redirect. 
Commissioner Hyde: Iam sorry. 
REDIRECT EXAMINATION 
By Mr. Russell: 

Q. I think there is a correction that we should make on Figures 
90 and 91 for the record. If you will look at the typewritten material 
on the left side of the sheet, it states: "Ratio, hourly median fields 
over sunrise minus 2, median field."" Isn't that supposed to be sunset 
plus 2, median field? A. Yes, sir, itis. That is a correction which 


should be made. 
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Q. And the same correction on Figure 91, the following page. 
A. Yes, sunset plus 2 in the denominator instead of sunrise minus 2. 


I think the reason that came about was | 
| 256] ! 
that we made up these curves first without putting in the stepped up 
value for morning transmission, and then we apparently copied the 
same title over when we stepped them up. | 
Q. The following figure, 92, is correct, however? A. Yes, 


Q. Mr. DeWitt, you gave the radiated field and the type of 
antenna for WCCO and KSTP. Will you put in the record the same in- 
formation for WLW and WCKY? A. Yes, sir. | 

@. 10 and 70 are the figure numbers. A. WLW is 1680 milli- 
volts per meter and WCKY is 1900 millivolts per meter. | 

Q. And is the data shown for the antenna? A. Iam sorry. The 
one for WCKY is special--actually, the 1900 millivolts per meter re- 
fers to the non-directional antenna, and the special refers to its use in 
a directional array, so that there is a little confusion there. These 
figures, however, the field strengths were corrected to correspond to 
non-directional operation, and the height of the antenna for WLW is 181 
degrees. 
Q. Is adjacent channel interference a function of the receiver ? 
A. It certainly is. | 

Q. Is that true of co-channel interference ? 


[ 257] 
A. No, sir, it is not. 
Q. Will you refer to Exhibit No. 1, which was ffroduced| pest 
terday by Mr. Vandivere? A. Yes, sir. 
Q. Figure 5 of that exhibit. Do you have any observations con- 
cerning the curves shown on Figure 5? A. I think that the extrapolations 
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which were made between sunset minus 1 down 
to sunset minus 3 are probably not warranted in light of the data that 
we have analyzed here, and I would like to point out that Figure T-A, 
B and C seems to have been made up--I may be wrong about this--but 
it appears to have been made from these extrapolations which shows 
the low frequency fields-- 

Q. Tobe made in part from the extrapolations? A. Yes. 

Q. At least in so far as the time is earlier than sunset minus 1? 
A. That is right. Andit shows that the low frequency fields are much 
lower than the high frequency fields, and I don't think that is the case. 
As a matter of fact, if you take Figure 3 in Exhibit 1, and if you plot 
the right-hand column, which is field intensity at noon, enumerator on 
field intensity sunset plus 2 in the denominator, there certainly is a 
trend 
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downward with frequency. I plotted that last night. I didn't plot sunset 
minus 2, however, over sunset plus 2, but the noon value or midday 
value certainly gives you a slope downward with increasing frequency, 
and I assume that this other column would, too. 

Q. In your opinion, would the curve shown on Figure 5 in the 
extrapolated portions, down here on the bottom, instead of going straight 
down, should'they turn to the left? A. I think they should. I think par- 
ticularly the low frequency curve should bend over nicely there to the 
left. I think that if enough data were analyzed, you could support that. 

I don't think that there is enough data to support this extrapolation which 
has been made here. 

Q. Does the data which you have analyzed show that the curves 
should bend to the left instead of going straight down? A. Yes, sir. 

Q. With respect to Figure 7-A, B, and C, therefore, the 
curves shown for sunset minus 3 and sunset minus 2 for the various 
frequencies involved, in your opinion, should be changed? A. I 
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think they should. 
Q. Because of the frequency effect? A. Because of the tre- 


quency effect. 


[ 259-268] 

Mr. Russell: I think that is all. | 

Mr. Plotkin: Just one further question. The answers which 
you gave to Mr. Russell are dependent upon what we have brought out 
in cross examination, with respect to the tropospheric effects in your 
waves? 

The Witness: That is right. But as I said a while ago, tropos- 
pheric waves should come into this. 

Mr. Plotkin: But to the extent it is tropospheric rather than E 
layer, there may be distortion at larger distances? 

The Witness: That is right. 

Commissioner Hyde: That is all, Colonel DeWitt. You may 


be excused. 
* 
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FEDERAL COMMUNICATIONS COMMISSION 


Docket No. 8333 Date_June 4, 1947 
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ENGINEERING DEPARTMENT 


DAYTIME SKYWAVE AT BROADCAST FREQUENCIES 


An Analysis of Data Recorded on 14 Transmission Paths for a Period 
of Approximately Six Years 


June 4, 1947 | 
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* * * * * 


The practical and general object of this analysis is to obtain 
curves representing '10% skywave field intensities" at any distance, in 


any direction, at any frequency, at any hour of transmitter local time 
for a station at any latitude. | 
In order to achieve the most accurate results possible as rapidly 
as possible this general aim has been limited here somewhat. Only 
noon, afternoon and evening data have been studied. The empirical 
surves for 10% fields in the second hour after sunset have been used 
directly as a point of departure in the deviation of curves representing 
fields in other hours. This has been done by the simple expedient of 
applying diurnal curves to the second hour curves. With respect to the 


first limitation, morning conditions are known to be not quite symmetri- 
cal with evening conditions but they have been considered to be nearly 
enough symmetrical that the difference is of secondary practical im- 
portance. The second limitation is more serious but saved a great 

deal of time without perhaps limiting the immediately useful results 
very seriously. The chief effect of the direct use of the empirical 
curves for 10% fields in the second hour after sunset rather than the 
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theoretical formulas for this second hour curve has been to limit the 
deviation of curves to distances less than approximately 1200 miles. 

By "10% 'skywave field intensity” in a given hour of the day is 
meant the level exceeded by the hourly median field intensity for 10% of 
such hours of the year. Such values are devoted in the following by the 
obvious notation E,, 10%. 

The analysis procedure was of a simple and empirical nature and 
can be rapidly described: 

Figure 1a, b, c, d, e, f tabulates the E_10% values by years, a 
page for each solar hour. SSMP denotes the sunset hour at the path 
mid-point. This hour was centered on the instant of sunset at the mid- 
point. SSMP-1 denotes the hour preceeding SSMP and so on. The 
numbers tabulated are the microvolts per meter recorded (not micro- 
volts per meter per 100 mv/m radiated). The numbers in parenthesis 


are numbers of data in the annual sample that determined the E 10% 


values. 

Figure 2 shows a plot of the data for WFAA as recorded in Grand 
Island, Nebraska. On the SSMP axis, for example, each year's E = 
10% value for that hour is plotted as an x with a numeral 9, 0, 1, 2, 3, 
or 4 beside it to denote the year '39, '40, etc. in which the value was 
recorded. It will be noted that if a diurnal curve is drawn through each 
years data, the several curves would cross and re-cross each other. 
This has been taken to mean that 


[85] 
the data are varying at random--about a diurnal curve typical of all 
years. The curve shown in the figure is drawn through the median of 
all years. This curve will be referred to as the composite diurnal 
curve for G-WFAA, composite referring to its being composite of all 
years. (Statistically, it enters a new hierarchy of random variation, 
the random variation from year to year of annual statistics. In this 


realm it is a median curve. 
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Similar curves have been drawn for the other data shown in 
Figure 1. Figure 3 shows a tabulation giving various pertinent data 
including a tabulation of the ratios of the field values attained in the 
various hours on the composite diurnal curves for the individual paths 
to the value attained in SSMP+2. These ratios are denoted by i 
2 ss+i/ Fog +2? E.,/ Fogo exc : 
Figure 4 shows a plot of these ratios versus frequency for : 
SSMP+1, SSMP, and SSMP-1. It will be noted that the ratios define a 
trend line rather clearly and that the trend line becomes steeper in 
regular fashion showing increasing frequency effect in earlier hours. 
A plot of the SSMP-z ratios does not define a trend. This has been 
assumed to mean that most of the data available are at frequencies and 
distances such that the recorded fields are groundwave fields. Ayail- 
able time did not permit the determination directly from the experi- 
mental data of E m10% values for SSMP+ 3, nor was it thought at first 
that they would sa of any particular use. In the ultimate application, 
when dirunal curves extending to time, a little later than SSMP+ 2 be- 
came needed, the composite diurnal curves were extrapolated indi- 
vidually to SSMP+3. The ratio "data" shown in Figure 4 for ssMP+ 3 
were determined by this extrapolation. 


A similar plot of the ratios against equivalent vertical incidence 


frequency shows similarly well defined trends. Means have been sought 
to determine which is the better representation, but none has yet! been 
found that can determine the question. More will be said on this matter 
at a latter point in this report. | 
Figure 5 shows diurnal curves for 0.5, 1.0 and1.5 mc based upon 
the ratio trent curves of Figure 4. These curves have been extrapolated 
by the dashed lines as shown. These extrapolations are made oni the 
basis of the following considerations. The absorption coefficient of sky- 
wave during daylight hours may be considered with considerable | 


assurance to be almost symmetrical about the noon-hour and to be 
simply related--perhaps simply proportional--to the cosine of the sun's 
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zenith angle, so that in the neighborhood of sunrise and sunset the 
diurnal curve should have, in logarithmic units, a rather long straight 
section. The dashed straight line extrapolations have been used in the 
subsequent applications. 

By comparison with computed groundwave field intensities, only 
the A-WCKY, B-WCKY, G-KSTP, and G-WLW and possibly G-WFFA 
noon data shown in Figure 1 appear to be skywave. On other paths the 
frequencies and distances are such that skywave first appears between 
SSMP-2 and SSMP-1. Figure 6 shows a tabulation of groundwave field 
intensities estimated by use of the Standards' conductivity map, ground- 
‘wave curves and the so-called db method; together with year to year 


medians of recorded an 10% values in the noon hour and in SSMP-2. 


[86] 
In connection with this figure it is pertinent to note that at distances of 
the order of hundreds of miles, groundwave may be expected to vary 
from time to time by reason of variation of effective earth conductivity 
or by reason of variation of the tropospheric component, by a factor of 
2 or 3 to 1; meanwhile, tentatively accepted methods of estimating 
ground wave over earth of varying conductivities differ among them- 
selves by a factor of 2 or 3 to 1 in some cases. 

The diurnal curves of Figure 5 were next assumed to be repre- 
sentative of short transmission paths, or first mode paths up to 1000 
and 1200 miles. (In this regard however, see comments in conclusion 
with respect to the effects of the use of equivalent vertical incidence 
frequency. ) 

With this assumption the curves of Figure 5 may be applied 
directly to the En 10% Curves of Figure la of the Standards to deter- 
mine fields at any distance (in the range of the first skywave mode), in 
any direction, in any hour of transmitter local time and any latitude. 

Figures 7a, b, c show En 10% fields to the East and to the West 
in various hours for a station at 40° latitude and at frequencies of 500, 
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1000 and 1500 Kc. Figures 8a, b, c, show the corresponding fields to 
the North and South. | 
To derive these figures it is necessary to note that the curves of 
Figure la are derived on the basis of data in the second hour after sun- 
set at the Western end of the path. But this, insofar as reciprocity of 
transmission east and west may be assumed, may equally well be inter- 
preted as a representation of propagation to the East from a transmitter 
located at the second hour after sunset. The 40° latitude curves of 
Figure 1a of the Standards has been drawn in the east direction in 
Figures 7a, b, c, and labeled TSS+ 2 (second hour after transmitter 
sunset). The deviation of the rest of the curves is a matter of the ap- 
plication of an elementary sort of geometry of space and time. For 
example, in Figure 7a the TSS+ 2 curve to the East at 800 miles gives 
an EB, 10% Value of 54 uv/m. This datum is pertinent to SSMP+ 2 1/2, 
since sigaieet travels 800 miles per hour at 40° latitude. The 800 mile 
datum for the TSS+1 curve must fall below 54 uv/m then by the ratio 
of Egoup +11 /2/=sgmp +21/2 38 shown by the 500 Ke diurnal curve 
of Figure 5, and so on for earlier hours. The same geometry may 
obviously be applied to other distances to the East or to the West and 
to other hours. Thus, Figure 7a is identically equivalent, is merely 
an alternative representation, of the 40° latitude curve of Figure la of 
the Standards combined with the 500 Kc diurnal curve of Figure 5, and 
is as accurate as are these two curves in combination. The North- 


South curves of Figures 8a, b, c, are of course derived by the same 


geometry. 


| 
Figure 9 serves a dual purpose. It shows groundwave curves 


for lmc and three ground conductivities 5, 10, and 20 mmhos/ m, together 
with En 10% skywave curves to the East and West for various hours at 

40° latitude. The figure is drawn for a half-wave antenna radiating 
100 uv/m at one mile. | 
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[87] 
It shows the distances at which, depending on ground conductivity and 
solar time the observable field (if it were above noise level) would 
change from groundwave to skywave, and shows for example that at 


distances greater than about 500 miles the expected 1s 10% field will 


be skywave. 

Figure 9 also shows the limitation to primary service by the 
distortion zone with the approach of sunset. The ends of the horizontal 
bars through the intersection points of skywave and groundwave curves 
mark the distances at which the ratio of groundwave to skywave, or 
the reciprocal, is 2 to 1. From the inner ends of these bars may be 
read off the limit cf primary service in various hours. These have 
been read and graphed separately in Figures 10 a, b, c, (Figure 10b and 
c being based upon computations like that illustrated in Figure 9 but not 
reproduced here). 

Figure 11 is a general figure illustrating relationships between a 
Class I station of 50 kw and a Class II station of 10 kw located 800 
miles to the east at 40° latitude. The frequency and ground conduc- 
tivities assumed are 1 mc and 10 mmho/m. The skywave curves of 
both stations are labeled by the time at the Class I station. 

Figure 12 shows some of the information that can be read off the 
curves of Figure 11. It shows for each station the limitation to 
primary service imposed by the other in various hours near sunset. 
The vertical axis shows time with respect transmitter sunset as an 
origin. The lower horizontal axis shows the distance at which primary 
service is limited while the upper horizontal axis shows the limited 
field intensity contour. In computing these limitations a ratio of 
groundwave to undesired skywave of 20/1 has been arbitrarily assumed. 
Accuracy and Conclusions. 

1. As was pointed out the elaborate detail of Figure 7a, for 
example, is a result of geometry. The accuracy of Figure 7a depends 
on the accuracy of (a) the 40° latitude curve from Figure 1a of the 
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Standards, (b) the accuracy of the 500 Kc diurnal curve from Figure 5, 
(c) the accuracy of the assumption that this diurnal curve is applicable 
to all short distances. | 

With respect to (a) it may be said that the curve suffers from 

several defects, the chief ones being that like its predecessors, it is 
based upon the assumption of transmitter radiation patterns over a 
perfectly conducting smooth earth so that deviations of data from the 
curve may be expected on account of earth conditions; and that it shows 
no frequency effect so that some deviations of data from the curve may 
be expected on this account. In this latter regard, however, it may be 
said that the curve is believed to be rather accurate for middle fre- 
quencies at middle latitudes, for high frequencies at high latitudes and 
low frequencies at low latitudes, but may be a little low for high 
frequencies at low latitudes and a little high for low frequencies at high 
latitudes. 


[88] 

At an estimate, deviations of data from this curve by as much as 
2/1 should be rare although in very unusual cases where all the para- 
meters that have been "averaged out" combine to produce limitations in 
the same direction greater deviations are possible. | 

With respect to (b), it may be noted that the typical maximum 
deviation of the ratio data from the trend lines of Figure 4 is about 1.4 
while the typical maximum deviation of a year's datum from the com- 
posite diurnal curve Figure 2 is about 1.5 so that altogether the data 
from a single year might miss the diurnal curve of Figure 5 by a factor 
of 2.1. 

Thus, in an "unlucky" year on an "un-average" transmission path 
(unusual ground conductivity and terrain) in a particular hour the 
deviation from predictions here on these accounts may be as great as 
4.2/1. These deviations, however, may go either up or down. | 

With regard to (c), the data are too sparce and ill-assorted to 
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serve as an adequate test. Some of it suggests that there may be some 
effect of path-length on the diurnal curve. There is also some theoreti- 
cal reason to believe that the diurnal curve should be a function not of 
operating frequency but of equivalent vertical incidence frequency-- 
which would involve path-length. An attempt was made to follow through 
simultaneously on both bases and the representation of diurnal curves 
as a function of equivalent vertical incidence frequency together with the 
geometrical consequencies were carried through far enough to see that 
although there is a significant difference it is not large. This more 
elaborate procedure was dropped because time did not permit its com- 
pletion and because it appeared to be an over-refinement on an other- 
wise rather elementary type of analysis. 

If the only presently available assumption alternative to (c) were 
true rather than (c), the present representation may be in error by a 
factor variable in distance, which is about 1.5 at its greatest, 
2. The analysis of the data and its representation here is particularly 
elementary and direct. A sounder analysis would interpret the diurnal 
curves as diurnal curves for an E-layer reflection coefficient. This 
would also permit the skywave curves for various hours (as in Figures 
7 and 8) to be extended to 2000 miles and beyond. Such an analysis re- 
quires, however, the introduction of transmitter radiation patterns in 
the vertical plane based upon finite earth conductivity and a more 
elaborate theory of the structure of the skywave curve than that upon 
which the curves of Figure 1a of the Standards is based. Studies have 
recently been completed in the FCC Technical Information Division 
which should make possible a representation of the combined frequency 
and latitude effects in skywave. The effects are mutually contingent 
and cannot be expressed as a frequency factor and a latitude factor. 
This representation should be immediately adaptable to diurnally vary- 
ing reflection coefficients. The studies are based, essentially, on the 
representation of skywave set out by Mr. K. A. Norton. 
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[89] | 
3. Although further refinement of analytical procedure is needed to 
extend the range of representation of skywave it is believed that the 
representation in this report is of the right order of magnitude and 
constitutes a reasonable basis for an evaluation of the practical ino- 


portance of "daytime" skywave. 
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TABLE OF TRANSMISSION PATHS STUDIED 


Letters A, B, G, P are for receiving stations at Atlanta, Ga., 
Baltimore, Md., Grand Island, Neb., and Portland Oregon. 
E(#,0) is the radiation at the bearing and pertinent angle. 
Field ratios are those occurring on the diurnal curves 
composite of all years. 
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FIGURE 5 
DIURNAL CURVES 
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COMPARISON OF CALCULATED GROUND WAVE 
FIELD INTENSITIES WITH EXPERIMENTAL 


LEVELS EXCEEDED 10% OF THE TIME FOR 
NOON AND 88-2. 


Path Freq Distance Eff. Field Conductivities Field Medians 
Ke. Miles mv/m Miles 0 Intensity of 
G.W.Curves Yearly 10% 
uv/m © Fields in uv/m_ 
Noon Two Hours 
Before SS ‘ 
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4 


15. 13.8 16.1 


2. B-WLW 1700 413 1910 90 1 


752 


700 


330 15 0. 6.7 8.2 

262 20 0.2 
ee SE eee 
4. G-WFAA 820 558 1768 280 20 

160 15 4.8 9.7 15.0 

118 20 
a cnn 
5. G-WCCO 830 390 1768 80 8 

120 15 15. 15.5 21.8 

187 20 
ee ES ee eS 
6. G-KOA 850 343 1414 120 15 

223 20 56. 42. 48.7 
nnn EEE EERE 
7. G-WHO 1040 268 1626 50 15 

218 20 14. 52. 57. 
a Y 
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COMPARISON OF CALCULATED GROUND WAVE 
FIELD INTENSITIES WITH EXPERIMENTAL 


LEVELS EXCEEDED 10% OF THE TIME FOR 
NOON AND 88-2. 


Path Freq Distance Eff. Field Conductivities Field Medians 
Ke. Miles mv/m Miles 0 Intensity of 
G.W.Curves Yearly 10% 
uv/m -—- Fields in uv/m_ 
Noon Two Hours 
Before SS 


700 374 ° 13.3 13.5 


13.8 16.1 


3. G-WLW 700 752 120 
40 

330 

262 


4. G-WFAA 820 558 1768 280 
160 . 9.7 15.0 
118 


5. G-WCCO_ 830 390 80 
120 “ 15.5 21.8 


6. G-KOA 850 343 120 
223 


7. G-WHO 1040 268 50 


8. G-KSTP 1500 387 80 
120 


ray 
oa 


9. A-WCKY 1530 354 


» 
NwWAS 


9.5 67.4 


10. B-WCKY 1530 430 


e 


NAOUARS 


5.88 21.2 


——— 
Sesne SneSe ease? S' 
SSESSS=5S522 55555 
—— BS: 


teat 
a 


WIFI 
i 


° 
Distance — E 


at the pertinent angle - 
TRANSMITTER LATITUDE - 40° ~ 


SsSes Ssees Ssssssessa2S=== 


a 
a 
= 
= 


Wee Distance —E 


(00° DEED tt 


Pist ance 


SERRE CSSRRBCE RE SRSRSEERRRASSES 
aeecee See BERET EER coe tt 


FIGURE 8a 


Byiog, FIELD INTENSITIES 
per 100 mv/m radiated 


at the pertinent angle r7 
TRANSMITTER LATITUDE - 40° *~ 


=e 
it 


2euage. Et 23 Seem 


SSUSSSRCRGESSSHESSes 


BS SSS SSSES S52 55 SSSSe SSRSe SESS se 
ae 


— 


S2Gmn SSS SSE WSMES Fe Eee a eas SeSes Seema Doers genes see se Sees 
San22 Se=5 SSSSS=8 Sasa=5 
= no 


North <— >/stonce — > Sevth 


coo 

CCP 

ZESS2S82= 
===4 


SS3ESe5 225255 


ri 
Sosee Ss" seeeSi28 SSSen S225 55se5 
BESS sabe? Zelss SaSSs SSES5 = 


Zea 
SSSs5 Sasa 2eeesSSSe= 
eet 


== 


MN <— Distance — $ 


Ses 
2 


Saeeeee 


Of FIELD INTENSITIES 
rT’ 100 mv/m radiated 
at the pertinent angle’ 


4 


os i 
pee = 
et 


Bes Some 
e 


BMSsea5e5e 55 2 SPessneass 
— SSS: SB=s= Saeed Tae 


Eqy¢, FIELD INTENSITIES 
per 100 mv/m radiated, 
at the pertinent angle 

TRANSMITTER LATITUDE = 40 


NORTH - SOUTH 


oe, 
2229 Sewos S2SSR Sass cBSes SSSSS LeSe: an guscgesesseese Sl2a2ee — 
SenS= 688 Besse SSESSESSS= =} si Ci 2555585 SSaen sees Sea Sebose ee Se ees oS 
: = ESS = Se SEES Seles S252 Ease 5==== == sss GSSSSlS=z2= 
ESSE Gass =555555aa= 22222 se8===22S8=s2 gE5Se2====525=== 
= = = ae pee = 
a eee et BES2S SSRBER2SSE SR 
$3eSe Sanen fSeSseseae SESSS ESBS SSaEs SSSSS sla 2s SSSSSSaeare 
Sree See 2 Sees BESS= B= 2225 


FEFR 
S255¢ [5555 5Sae=5= BSS=5s 22852 


F SS Se ES 
Se 


ro 
4 S oom Ss 
$2 SSSSs seas ESSE SSSR a SSTSSeSzSS BEESSS Sa SSS SSERSSSe05 ELSES SSSSSaRSSSS 4 
BES SS2SS SSS55 SSSS5 SSSSEF2SS5 55 BSS = SHSeee555=5 555 
Ft = Sess: 
= 
= 


<== ———— SSSE2 
SSS2 SSeae = [ 4 BESSSSS Sache SSses SSaeeSses 
a eSS=5S=S2 B= eeess=e5 = 


! 200 400 
North <-— Distance —»- Sovtt 


S522 e8sSSSs=SSa= 


Sage S2SRe SSoe9 SeeSs Sheae SSRES eee pat Coogee BBeEaeases EeSSeSesae RSS2e5ac = — — 

155 Bafa Sates Geers oe 25S Ree [iE fain Bisa eles Ss SESEfSeo San —SeS5 FIGURE 9 

mere ee i555 ESSE SEee =S= 

Sg oe DS Seah PS = SSS ae == mee ILLUSTRATION OF TRANSITION OF FIELD INTENSTCIES § 
LATITUDE 40° F Po] SEEGeoRa FRY Au” ; 


eevee Euaes pease saaes Samm AOSD eeseseees | 
Ke. 252 2eze = eee GROUNDWAVE TO SKYWAVE 
es Seses nese BEES seesHetsEseE a 


VARIOUS HOURS AND VARIOUS CONDUCTIVITIES 


sdsgezsssasenes=<* 
Bsaaaansesteae® 
Saek25 


Cee 
EEESSERSSS05255 


PML 
EEN ESE SESS ESESS =i 
EERE BEES EEESS Ge=as esas ee ——— 

Qe | 


soyius wy SUCe 


Mad 


o4% OSS 
TAVMANS HMO SaNOILVLS XB 
SA VMONNO HO 
0% 
ROLLVLINIT 


coe 


UaZACZSIP feo 
° 


2fp 


@ 02 aun2Ss'C 
oo? 


FIGURE 10b 


LIMITATION 


BY STATION'S OWN SKYWAVE _ 


jles 


fst FF 


” 
£ 
8 
ctf 

3 
x 
8 

yy 

2 

tb 


of 


ny 
Distance to edge 


200 


BY STATION'S OWN SKYWAVE 


miles 


fea 


1eo 


°o 


2 
a 
uw 
3 
~~ 
$ 
me} 
2 
a) 
~~ 
° 


Distoence to edge 


Scoscsesesccnscccces ssueceecessussseces| 


Bases2suss SSRSESSSSSS SESE 


SS5853 Gee S555 SaeRER See ee a ee eee eee See aes e eSaeasasssas= 
po EEag 
SESa SSeS Ee Ee 


Pere BEDS 'ashes SSoa2 SSls4 as 
ies! S553 (SSS aS SS Se ee 


ease Ge STATION 


ata at er eas ths ho 
aeeseeess SEeES5=' BS. EEE EEE EES 
Panes SSSEeesEeSseeae SEeeEseceen) Maes ig go Fa oa Conon SSERSRRESESESES 
RSEERESES 25555055507 25555 iba 255 == 22S 1S SESEETE EEE SESE = 


2 sae Sane ==Sssaoas 
GSSSeSasea PSPC ren eee HH gan Pett TSESESESC~GEGcREEEE 
ESeSs SSSoS S2SSS SROs Sos Soe SRREeN GR n2 Soe ro iSRES NSSSESESES SE! Bees Guest 
sa553 0 25g0 28807 SSSEgESE AEE: SES: S252 Ssio5 i555 5 tees BSsSs SSSS55 
SSS A ae 
EES SSS SSSS= = 


Bae Eee 
a zee 


ILLUSTRATION OF SIMULTANEOUSLY 
OCCURRING SKYWAVE AND GROUNDWAVE 
FIELD INTENSITIES FROM 4 50 kw 
STATION AND A 10 kw STATION 
LOCATED 800 MILES APART AT 40° 
LATITUDE 1000 Ke. 


Se Seo 
CLASS IC STaT1Onw ? 


TU MNOIA JO SKOILIANOD 


WANN SNOILYLS II SSVI 
@I¥ I SS¥IO OL NOLLYLINIT 
a mn 


166 
[113] 


AMENDMENTS TO EXHIBIT I DOCKET 8333 


Attached hereto are copies of amended Figure 1a and revised 
Figure 6 which amend Figure la and Figure 6 in Exhibit No. 1 received 
in Docket No. 8333. (In the matter of: Promulgation of Rules and 
Regulations and Standards of Good Engineering Practice concerning 
daytime skywave transmissions of standard broadcast stations. ) 
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COMPARISON OF CALCULATED GROUND WAVE * 

FIELD INTENSITIES WITH EXPERIMENTAL 

LEVELS EXCEEDED 10% OF THE TIME FOR 
NOON AND SS-2. 


Path Freq. Distance Eff. Field Conductivities Field 
' Miles mv/m Miles 0 Intensity 
G.W.Curves Yearly 10% 4 
uv/m Fields in uv/m | 
Noon Two Hours 
Before SS. 
13.3 13.5 


ra 
oOINWwOaAsc 


Nwagn 


10 
8 


4. G-WFAA 820 558 
5. G-wceco 830 390 


Moana ST 
6. G-KOA 850 343 
7. G-WHO 1040 268 


8. G-KSTP 1500 387 


9. A-WOCKY 1530 904 


10. B-WCKY 1530 430 


5.88 21.2 


*Revised to include correct WLW radiation and the corrected groundwave values 


FIGURE 6 
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[253] 
FEDERAL COMMUNICATIONS COMMISSION 
DOCKET NO. 8333 DATE _June 5, 1947 
EXHIBIT NO. 3 | 


CONCLUSIONS AND RECOMMENDATIONS MADE BY THE 
CLEAR CHANNEL BROADCASTING SERVICE 
ON 
DAYTIME SKYWAVE INTERFERENCE PROBLEMS 


Presented by John H. DeWitt, Jr. 
CCBS Engineering Consultant 


[254] | 

CONCLUSIONS | 
I. The existence of daytime skywave transmission is conclusively 

established and must be considered as a source of broadcast service 

and interference. | 

II. Daytime skywave transmission exists during the period from two 

hours before sunrise until two hours after sunset. Because of the 

changing characteristics of the skywave, this daytime period is further 

broken down into the following segments: : 

a. MORNING TRANSITION PERIOD -- from two hours before to 
two hours after sunrise. oe 

b. EVENING TRANSITION PERIOD -- from two hours before to 
two hours after sunset*. 

c. MIDDAY PERIOD -- the hours between the 
morning and evening 
transition periods”, 

Ill. Some of the technical characteristics of this daytime skywave 
transmission are: | 

a. Skywave transmission out to about 1, 200 miles during the 

transition periods is similar to nighttime skywave, but midday 


170 
skywave has different characteristics. 


* Refers to sun time at the midpoint of the transmission path. 


[255] 
Transition period skywave shows no great seasonal variation 
out to 1,200 miles, but beyond this distance there appears to 
be a seasonal trend. This seasonal trend appears to vary 
with the bearing of the transmission path. Detailed delineation 
of this seasonal variation requires further analysis of avail- 
able data and will probably demand collection of additional data. 
Midday skywave transmission has marked seasonal variations, 
being stronger in the winter than in the summer. 
Midday skywave is less variable within the hour than either 
transition period or nighttime skywave. 
During the transition periods, the skywave signal on high 
frequencies is stronger than on low frequencies with the 
greatest difference occurring about one hour after sunrise and 
one hour before sunset. 
During the midday period, the skywave signal on low fre- 
quencies is stronger than on high frequencies. 
Frequency effect at two hours after sunset is so smali that 
continued use of a single set of nighttime skywave curves is 
warranted. Frequency effect at two hours before sunrise is 
even less. 
The strength of the 10% skywave signal at two hours before 
sunrise is 25% greater than at two hours after sunset. The 
50% skywave signal is 42% stronger at two hours before sun- 
rise than at two hours after sunset. 
IV. The Commission's nighttime skywave curve may be used in calcu- 
lating transition period skywave if corrected for the sun hour at the 


reflection point and for frequency. 


| 
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Vv. Anew transmission curve is needed to calculate midday skywave 
signals because of seasonal and frequency variations. 


[256] 
RECOMMENDATIONS 
The Clear Channel Broadcasting Service recommends to the Com mis ~ 


sion: 

1. That the term "daytime skywave transmission" be defined as 
meaning skywave transmission during the entire period starting with 
the morning transition period (from two hours before to two hours 
after sunrise), to the evening transition period (from two hours before 
to two hours after sunset) and including the midday period (the hours 
between the morning and evening transition periods). | 

2. That the Commission amend its rules and regulations 50 as 
to make it clear that skywave transmission -- day and night -- as well 
as groundwave must be considered as a source of broadcast service 
and interference in the allocation of daytime and limited time stations 
on clear channels. | 

3. That all Class I-A stations be protected from skywave and 
groundwave interference during the transition and midday periods to 
their 100 microvolt per meter groundwave contour calculated at an 
operating power of 750 kw. | 
4, That the same protection from interference as outlined ‘in 


Paragraph 3 above be given at least four I-B stations. 


5. That, in addition, in parts of their service areas, certain I-A 
and I-B stations be protected from skywave and groundwave ie 
ence to their 25 microvolt per meter daytime skywave or groundwave 
contour calculated at an operating power of 750 kw to permit them to 
provide daytime service to "white area” listeners. ! 

6. That all remaining Class I-B stations be protected to their 
100 microvolt per meter groundwave contour, calculated at operating 


power of 50 kw, from daytime skywave or groundwave interference. 


[256] 
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7. That the Commission repeal its present policy requiring 
applicants for daytime or limited time operation on clear channels to 
be within 750 miles of the dominant station. 


[257] 

8. That the Commission adopt a policy requiring a2 minimum 
separation of 1,200 miles as the first step toward alleviating the prob- 
lem of daytime skywave interference. Power, hours of operation and 
bearing of path must also be considered, for otherwise greater separa- 
tion may be necessary to obtain the desired protection for the dominant 
station. 

9. That before taking action on any pending applications for day- 
time or limited time operation on Class I-A or I-B frequencies, all 
such stations already authorized on such frequencies at distances less 
than 1, 200 from the dominant station be reassigned to other frequencies 
in keeping with the policy outlined in Paragraph 8. That the order of 
precedence for this reassignment of daytime and limited stations be as 
follows: 

a. Stations operating less than 1,200 miles from the dominant 

station on Class I-A channels, and those stations less than 1, 200 

miles from KGO, KPO, KOA and WBZ. 

b. Stations sharing channels with I-B stations needed for 
service to "white areas." 
10. That in the process of reassigning these stations, further 
study be given to their power and hours of operation to insure the 
protection described in Paragraphs 3 through 8 above. 
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[564] 
PROPOSED REPORT AND ORDER 
NOTICE OF FURTHER RULE MAKING 


and 
ORDER 


By the Commission: Commissioner Hennock dissenting and issuing 
a statement. 
PROPOSED REPORT AND ORDER 

1. The above-entitled proceeding was instituted May 8, 1947 to 
determine the existence and extent of skywave transmissions of stand- 

ard broadcast stations during daylight hours and to formulate neces - 

sary changes in the Commission's Rules and Regulations and Standards 
of Good Engineering Practice in light of the evidence adduced. 
2. The ultimate question here presented is whether the data 
compiled in the record in this proceeding with respect to skywave 


transmissions during daytime hours on standard broadcast radio 
frequencies established that stations received an adequate or sufficient 
degree of protection from interference from such sources in the light 
of our basic allocation+ objectives (see paragraphs 5-6, infra); and in 
the event that they do not, whether the Commission's Rules and Stand- 
ards should be revised to accord such a degree of protection. A brief 
discussion of basic allocation and interference problems, and of the 
Commission's approach to them in the standard broadcast field is 
necessary to an understanding of the specific considerations raised by 
the instant proceeding. | 


Background 


3. There is no rule of law or section of the Communications Act 
which affords broadcast stations protection against "interference", 


1/ The term "allocation" as used herein means generally the deter- 
mination of how a frequency or group of frequencies are to be utilized. 
More specifically, it involves the determination of the frequency, | power, 
location, and hours of operation of radio stations. 
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as that term may be defined in the abstract without reference to the 
Commission Rules, Regulations and Standards. Section 303(f) of the 
Act provides in pertinent part that the Commission shall "make such 
regulations not inconsistent with law as it may deem necessary to 
prevent interference between stations." In this section Congress has 
delegated to the Commission the authority to determine the extent to 
which broadcast and other radio stations shall be protected against 
interference and, necessarily, the concomitant authority to determine 
the extent to which interference between broadcast and other radio 
stations shall be permitted to exist. The delegation is broad and 
leaves within the Commission's discretion, subject to the criterion of 
the public interest, convenience and necessity, not only the determina- 
tion of what degree of interference between stations shall be considered 
excessive but also the methods by which such excessive interference 
shall be avoided. 

4, Whenever two or more radio stations operate simultaneously 
on the same or closely adjacent frequencies, each will interfere to 
some extent with reception of the other. Depending upon many factors, 
but principally the distance between the stations, the power radiated, 
and the time of operation, the interference may be so slight as to be 
undetectable within any area where any station produces a usable signal 
or may be So severe as virtually to destroy the entire service area of 
all of the stations. The importance of the last factor listed--time of 
operation--results from the two fundamental modes of propagation of 
radio signals at standard broadcast frequencies. At these frequencies 
propagation of radio signals consists of groundwave and skywave. As 
is generally known, groundwave transmission is more restricted in its 
coverage but of a steadier nature than skywave transmission, which, 


being a reflected signal from the ionosphere (an imperfectly reflecting 


medium) reaches far wider areas. To provide a good grade of skywave 


service over large areas requires a high power station with a tall 
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antenna, and most important from the viewpoint of this proceeding, 
operation at night. For at standard broadcast frequencies there is a 
significant difference between the propagation of radio signals during 
daytime and nighttime hours. This difference is so consistent and sO 
marked that it is possible to assign a great many more stations to a 
single frequency daytime than nighttime without excessive interference 
resulting between stations. At night, however, skywave signals, | 
though continuously varying in intensity, are very much stronger and 
are capable of providing a useful service, particularly in thinly popu- 
lated and also of causing severe interference to other services. Thus, 
an optimum utilization of a frequency daytime might not be optimum at 
night, and vice versa. | 
5. In the formulation of basic rules and standards governing the 
assignment of stations the Commission must determine the point at 
which on an over-all basis the resulting interference may become so 


severe as to outweigh the advantages to be gained by assigning additional 


[566] 
stations to the available frequencies. But sound rules effectuating such 


an optimum balance can only be achieved on the basis of postulated 
objectives and means for its implementation. 
6. Following are the general objectives sought to be achieved by 


the Commission's Rules and Standards Governing the Assignment of 


Standard Broadcast Stations: 2/ 


(a) To provide some service to all listeners or, what 
amounts to the same thing, to provide some service 
to all areas; 

(b) To provide as many services or program choices 


to as many listeners as possible; 


(c) To provide service of local origin to as many 
| 
listeners as possible. | 


7, With these objectives in view the Commission classified the 


[566] 
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standard broadcast band of frequencies into classes of channels. Since 
1938 this classification has comprised clear channels on which there are 
assigned relatively few stations, protected from interference to such 
an extent that their nighttime skywave renders valuable service over 
wide areas; and two other classes, regional channels, and local chan- 
nels, on which there are assigned numerous stations that are neces- 
sarily protected from interference to a degree insufficient to permit 
satisfactory wide-area service at night by means of skywave. The 
clear channels thus are designed primarily to provide service to all 
areas; the regional and local channels are designed to achieve the other 
two aims, i.e.|, provision of the maximum number of facilities and 
local outlets. 

8. Asa further step in the realization of the assignment objec- 
tives the Commission designated the following main or primary classes 
of stations for operation on these channels: 

(a) Class I-A and I-B stations to operate on clear channels 

in order to provide service to very extensive areas in 
furtherance of the objective of rendering some service 
to all listeners or all areas. 3 


2/ It must be noted that the limitations on possible assignments result- 
ing from the scarcity of frequencies render the full realization of these 
objectives inconsistent with each other. 


3/ As defined by Section 3.25 of the Rules and Section 1 of the Stand- 
ards, a Class I station "is a dominant station operating on a clear 
channel and designed to render primary and secondary service over an 
extended area and at relatively long distances"; interference protection 
and power requirements are also spelled out here. Class I-A stations 
operate on frequencies on which no other nighttime operation is per- 
mitted. 
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(b) Class II stations to operate on regional channels pri- 


marily in order to provide service to large urban areas. 
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(c) Class IV stations to operate on local channels primarily 

in order to provide multiple service to small communities. 
9. In addition to these main or primary classes of stations, the 
Commission has provided another group of stations, designated ab 
Class Il, for operation on clear channels where such operation can be 


conducted without undue prejudice to the objectives sought to be 
achieved by operation of Class I stations on these channels. Such 
stations are in this sense secondary stations. The ability to assign 
Class II stations is derived from the weakness of daytime skywave trans- 
missions (see paragraph 4, supra). On the clear channels, daytime 
only 2/ , limited-time stations 2 or unlimited-time Class I stations 
may be assigned which must either cease operation at sunset to protect 
the I-A station or in the case of the I-B clear channels, employ direc- 
tional arrays or reduce power or cease operation for the protection of 
I-B or other Class II stations. | 

10. In order to effectuate the objectives of the standard broad- 
cast service within the framework of the channel and station structure 
erected, it is essential to decide the degree or amount of protection 
from interference to be accorded stations and also the means for deter- 
mining whether interference, as defined, exists or would exist by a 
contemplated assignment at any given time and place. The Commis- 
sion therefore specified the authorized powers for the several classes 
of stations and with one excention’/ specified the service contout to 
which stations will normally be protected against "objectionable inter- 
ference." The Commission did not leave the determination of the 


existence or absence of objectionable interference within such 


4/ A daytime-only authorization "permits operation of the secondary 
station during the hours between average monthly local sunrise and 
average monthly local sunset" (Section 3. 23(a) ). 


5/ A limited-time authorization "permits operation of the secondary 
station during daytime and until local sunset if located west of the 
dominant station on the channel, or if located east thereof, until sunset 
at the dominant station, and in addition during night hours, if any, not 
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5/ (Continued) used by the dominant station or stations on the chan- 
nel” (Section 3. 23(b) ). 


6/ Class IV stations operating on local channels receive no specified 
protection but only that which results from application of the daytime 
allocation rule. 
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normally protected contours to an ad hoc application on a case-to-case 
basis of current engineering theory and subjective value judgments. 
Rather, it defined exactly what was meant by the term "objectionable 
interference" and, further, specified methods of determining by 
calculation or measurement whether, in any particular case, objection- 
able interference as defined would, for purposes of determining whether 
a particular station assignment should be made, be considered to exist. 
Such definition and specification are essential in the interests of orderly 
and effective allocation and require the exercise of expert judgment 
based on experience and technical "know-how." For the ability of an 
individual listener to tolerate without annoyance unwanted and extraneous 
sounds in reproduced music or speech is subjective and varies not only 
with the listener but also with the circumstances under which the listen- 
ing is being done and the nature of the program material listened to. 
Also, in many instances, the ability of radio receivers to reject un- 
wanted signals is not a constant but varies markedly with the design of 
the particular receiver. In addition, the strength and quality of trans- 
mitted signals, both desired and undesired, vary with the time of day, 
time of the year, ionospheric conditions, soil conductivity, atmospheric 
and man-made electrical noise, and many other factors, some of which 
are not even yet fully understood or susceptible to evaluation. Station 
assignments cannot be changed constantly to adjust to these changes in 
transmission. Accordingly, in making station assignments, the deter- 
mination of what signal is produced by a certain transmitter at any 
given point is one which can only be approached on an at least partially 
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statistical basis. We must deal with averages and norms rather than 
actualities, because the actualities are constantly changing and are, 
moreover, not susceptible to exact prediction. | 

11. In the 1938 allocation hearings the Commission defined what 
is meant by interference and it prescribed the specific means for deter- 
mining whether it exists. First, it conducted certain tests to determine 
appropriate ratios of desired to undesired signals. Upon the basis of 
these tests, a ratio of 20 to 1 desired to undesired signal was adopted 
as the co-channel standard ratio interference. The Commission deter- 
mined that the service area of a Class I station should be protected 
during the day to the 100 uv/m contour and 
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designated this contour as the "normally protected contour. ui/ At 


night the usually vastly larger secondary or skywave service is td be 
protected. Since it is the skywave transmission which is involved, 
there was the question of what is meant by "protection" of the skywave 
service. Since skywave propagation results in widely and rapidly 
fluctuating values, it is apparent that it is practical to "protect" the 
service areas of stations from skywave interference only from signals 
which achieve a specified intensity for certain percentages of time; the 
Commission decided to afford protection against signals which exceed 
the specified interference ratio 10% or more of the time. Study of the 
basic skywave measurements demonstrated lesser values of transmit- 
ted fields prior to the second hour after sunset and somewhat greater 
values after this hour. The Commission determined upon transmission 
conditions at the second hour after sunset as best representing night- 
time conditions for allocation purposes. As a result, the present sky- 
wave curves show average field intensities at varying distances which 
can be expected to be exceeded for certain percentages of time by sky- 
wave transmission at the second hour after sunset at the receivin 
point. These curves, used for nighttime allocation, are drawn for a 
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radiated field of 100 mv/m at one mile on the horizontal plane from a 


0. 311 wavelength antenna which was the average electrical height of 


the stations measured. 

12. We come now to the most important decision from the view- 
point of the present proceeding, namely, the point in time at which 
nighttime protection to the Class I station's service area begins. Since 
it appeared that high power stations utilizing relatively tall antennas 
could provide a good grade of skywave service over large areas at 
night but because of much poorer skywave propagation could not serve 
such large areas in the day, a proper utilization of clear channels re- 
quired the Commission to permit assignment of many, generally lower 
powered, Class Il or secondary stations on these channels during the 
day. But simultaneous operation of these stations at night would have 


1/ We believe it appropriate here to point out that the data utilized by 
the Commission to establish rules and standards is constantly under 
review and where new data become available, the rules and standards 
are revised accordingly. For example, soil conductivity is one of the 
most important parameters in groundwave propagation. Since it was 
believed impractical if not impossible to make a prior determination 
by measurements of the precise values of soil conductivity through the 
United States, a conductivity map was prepared which was based upon 
the best information available. While certain provisions were made in 
the Standards for the taking of groundwave measurements in allocations 
and calling attention to frailties of the map, a large segment of our 
assignments have been upon the basis of this map. After having 
reviewed field intensity data filed with the Commission since the map 
was prepared, we have noted many inadvertent errors in values shown 
thereon which we have now corrected (see Docket 10604). 
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resulted in such interference as to render the service of all virtually 
worthless. Therefore, in order to preserve the very purpose for which 
Class I stations were allocated, the Commission required Class II sta- 
tions to take such measures at night as are necessary for the protection 
of the secondary service area of the Class I station. Thus, the time 
when such protection commences is of great importance. For nightfall 
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is not an instantaneous phenomenon. This is particularly true when 
there is under consideration not a point on the earth's surface, but the 
path between two radio stations which may be separated by a number of 
degrees of longitude. Further, and of critical importance, the change 
in ionospheric conditions that results in the marked change in the be- 
havior of radio waves propagated over long distances is also not ! 
instantaneous. To the contrary, there is a period starting approximately 
two hours before sunset and continuing for two hours after sunset during 
which skywave transmission gradually builds up. A similar gradual 
deterioration of skywave transmission takes place during the transitional 
hours of the sunrise period. Faced with this situation, the Commision 
determined that daytime allocation policy should be followed until sun- 
set 8/ and that nighttime allocation policy should be followed from i 
" get until sunrise. 
13. Asa result of this determination, Class II stations were! re- 


quired to refrain from operation after sunset 9 on Class I-A Rercn 


cies and required to cease operation or to utilize lower power or direc- 
tional antennas or both on I-B frequencies. Similarly, stations on ! 
regional channels were required to cease operation, reduce power or 
utilize directional antennas at local sunset to protect other co-channel 
stations. All computations of interference regardless of the hour with 
respect to sunset are computed in accordance with the second hour after 
sunset curves. This decision was reached only after thorough study of 
available data which showed the gradual build up or deterioration of 
skywave transmissions in the transitional periods of sunset and sunrise. 
The selection of sunset and sunrise as the delineation points between 
daytime and nighttime allocation policy was made in the light of that data 
and the objectives sought to be achieved. (See paragraphs 5 and 6, 
supra; paragraph 33, infra) | 


History of Subject Proceeding 
14. Inthe years following 1939, the Commission granted appli- 


cations for standard broadcast facilities in accordance with the fore- 
going policy on skywave transmission during transitional daylight hours, 
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During the same period, considerable progress was made in the 
development 


8/ Depending on the particular type of Class II station (that is, limited 
time or daytime only), the reference point of "sunset" may be either 
local sunset or sunset at the dominant station on the channel (see notes 
4 and 5, supra). 


9/ See footnote 8 above. 
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of transmitter antennas and associated equipment; and the number of 
stations operating on the standard broadcast band increased enormously. 
The effect of this increased utilization of the band on the Commission's 
daytime skywave policy was called to the Commission's attention in 1947. 
In that year, affidavits were filed with the Commission alleging that 
serious interference was being caused to the service areas of clear 


channel stations from the operation of Class II stations during daylight 


hours by the ionospheric propagation of their signals. 10/ The Com- 


mission, in the light of those complaints and its increased knowledge 
concerning skywave propagation, recognized the need for a re-evaluation 
of the problems arising during transitional hours. Accordingly, on 

May 9, 1947, the Commission adopted the subject Notice of Proposed 
Rule Making. 

15. In accordance with the Commission's Notice, a hearing was 
duly held on June 4, 5, and 6, 1947, before a Board of Commissioners 
There was submitted in evidence certain technical data and testimony 
relating to ionospheric propagation of signals in the standard broadcast 
band during an extended period which included daylight and transitional 
hours. Various suggestions as to rules and standards relative to this 
matter were submitted by parties to the proceeding. 

16. On December 4, 1947, the Commission consolidated the sub- 
ject proceeding with the Clear Channel proceeding (Docket 6741) because 
"the problems involved in Docket 8333 are also involved in Docket 6741" 
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and "the evidence in Docket 8333 has already been incorporated by 
reference in Docket 6741." Oral argument was heard by the aac 
sion in these proceedings. | 
17. With the institution of the clear channel proceeding, the 
Commission imposed a partial "freeze" on daytime only and limited 
time applications (see 1946 Public Notices 89273, 95034, and 96934), 
Following the issuance of the Notice of Proposed Rule Making in Docket 
8333, the Commission stated that as a matter of policy it would with- 
hold action, pending the decision in Docket 8333, on all applications 
proposing new or increased daytime-only facilities on the clear chan- 
nels. By Commission Order of December 4, 1950, this policy was 
codified as footnote 10a to Section 1.371 of the Commission's Rules and 
Regulations. This policy allowed the processing of, and the Commis- 


sion did in fact continue to process, applications proposing new full- 
| 


time 


10/ Appeals alleging injury through such interference were taken to the 
United States Court of Appeals for the District of Columbia; in one such 
case an order was issued by that Court staying the effectiveness of a 
construction permit issued by the Commission. | 

11/ Commissioner Rosel H. Hyde and former Commissioners Ray Cc. 
Wakefield and Clifford J. Durr. | 
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stations or changes in existing full-time stations on the clear channels. 
It was thought at the time this policy was adopted that a valid ground 
for distinguishing between applications involving full-time stations and 
applications involving daytime-only facilities existed. It was believed 
that the making of daytime-only assignments, which might not conform 
to new rules which might later be adopted as a result of the proceeding 
in Docket 8333, could well render such new rules nugatory or neces- 
sitate extensive reassignments or deletions of stations. However, 
since the Commission believed that full-time stations were required to 
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afford other stations a higher degree of nighttime protection than could 
reasonably be expected to be required by a decision in Docket 8333, it 
felt that authorizations for full-time operation might readily be con- 
formed to whatever new rules might be adopted. This, it believed, could 
be accomplished by modifying these authorizations to require the use 
during some or all of the daytime hours of the antenna and power speci- 
fied for use during nighttime hours. 

18. The Commission, on August 11, 1953, revised footnote 10a 
so as to “freeze” the processing of applications by existing full-time 
Class II stations proposing certain types of operation (see paragraph 38, 
infra) and those for new unlimited-time stations on clear channels which 
would operate differently in the daytime from the operation proposed to 
be used nighttime. The Commission's Order pointed out that "further 
authorization of such stations may render difficult the proper formula- 
tion and effectuation of any new rules which might be adopted as the 
result of this proceeding, because such stations may incur financial and 
contractual commitments in reliance on their extended daytime coverage 
...and may develop a listening audience in the extended area... which 
might be discommoded by any future withdrawal of that service..." 

19. At the same time, the Commission severed the subject pro- 
ceeding from the clear channel proceeding, stating that a separate 
decision in the former is feasible and could be obtained more quickly 
than if left consolidated; the Commission's Order referred to the pro- 
cedural freeze infootnote 10a as demonstrating the necessity for an 
early decision and stated that it would "proceed to decide the daytime 
skywave proceeding with as much dispatch as is practicable." 

Resolution of Proceeding 

20. Since the adoption of our standard broadcast allocation 
standards in 1939, there has been considerable progress in the field of 
radio, including, of course, the intense utilization of the standard broad- 
cast band. Concomitant with this progress has been the advancement in 
measurement and evaluation techniques, the accumulation of additional 
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technical data, and as a result, better understanding of propagation 
phenomena. The record in the subject proceeding, and on an even | 
broader basis in the clear channel proceeding, reflects this increased 


knowledge. 
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21. With respect to skywave transmission, a Commission witness 


introduced the tabulated results of 6 years of recordings made at its 
monitoring stations on certain clear channel stations over 17 transmis- 


sion paths from which certain families of curves were developed. ‘These 


curves show, for the extremes and the center of the broadcast band, 
| 
10% field intensities versus distance, at various hours before and after 


local sunset for east-west and north-south paths. According to the 
record, the curves are also appropriate for use with respect to hours 
before and after sunrise where, for example, the curve for one hour 
after sunset (SS + 1) could also be used for one hour prior to sunrise 
(SR-1). By use of these or similarly developed curves based on the 
same data, various parties to the proceeding demonstrated the degree 
of interference experienced by certain Class I stations within their nor- 
mally protected contours from the operation of Class II stations inl the 


transitional periods between daylight and dark. 12/ | 
| 
22. The record reveals that certain Class II daytime assignments, 


made in accordance with our groundwave allocation rules, cause inter- 
ference during particular periods at the beginning and end of the day. 


The interference depicted was to the operation of several of the | 


12/ With respect to the statistical treatment given certain data submitted 
in the processing, some question was raised regarding the median field 
intensity for the hour in which sunset occurs. Data for this hour was 
taken beginning one-half hour before and ending one-half hour after sun- 
set, on the theory that the instantaneous field at the moment of sunset 

is fairly given by the field intensity which is exceeded during one-half of 
the time of this hour interval. The objection made is not that this techni- 
que is inexact but that it is inappropriate to employ values taken after 
sunset, which increase the median value, in view of the fact that day- 
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12/ (continued) time stations cease operation at sunset. But the 
method used is clearly appropriate since the situation is one involving 
widely varying instantaneous fields and thus, the taking of a single 
measurement at the moment of sunset cannot supply a representative 
value. The lower fields inthe portion of the interval prior to sun- 
set tend to compensate the higher fields after sunset. Finally, we note 
that the challenge to this statistical technique is unsupported by any 
expert evidence. 
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Class I stations and was given in terms of 10% of the days in a trans- 
mission year like 1944. 13/ An example of the most severe interference 
was that caused by an operation formerly authorized on 1530 ke at 
Philadelphia, Pennsylvania, to the operation of WCKY, Cincinnati, Ohio. 
WCKY is a Class I-B station and one of the two dominant stations on the 
frequency. The station is therefore normally protected during the day to 
its 0.1 mv/m groundwave contour by co-channel stations. The record 
reveals that at sunrise at Philadelphia, at which time the Class II sta- 
tion commenced operation, WCKY was limited to its 6.95 mv/m ground- 
wave contour and thus suffered interference to about 96% of its normally 
protected service area, an hour later to its 1. 68 mv/m contour or 87% 
of this area, 2 hours later to its 0.45 mv/m contour or 64% of the 
service area, and that in the third hour interference within the 0.1 
mv/m contour ceased until the approach of sunset. 14/ At about 2 hours 
prior to sunset at Philadelphia, interference again invaded WCKY's 
normally protected contour; an hour later it extended to the 0.51 mv/m 
contour, thus interfering with 66% of its normally protected service area, 
and 2 hours later--sunset at Philadelphia and therefore, sign-off time 
for the Philadelphia station--to the 2.55 mv/m contour or in 90% of the 
area. The skywave service which WCKY 


13/ The data introduced was related to Figure I-A of Commission 
Standards which in turn is representative of a transmission year like 
1944, a year of minimum activity which is favorable to skywave trans- 
mission. 
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SS SS 
14/ The limitation figures employed here are estimates set out in evi- 
dence submitted by WCKY. Showings based upon the Commission's: 
analysis of the data set forth in FCC Exhibit No. 1 reveal the limita- 
tions to be somewhat more severe than indicated by WCKY's analysis 
of skywave data taken on a path between Cincinnati and Baltimore in the 
years 1942-1944, inclusive. We have used the lower figures because 
of the absence of any map exhibits showing the effects of the higher: 
limitations from which percentages can be estimated. | 


| 
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was otherwise capable of rendering was substantially impaired in these 
periods. Another example demonstrating the seriousness of transitional 
period interference involves Station KOA, Denver, and KFUO, a limited- 
time station in Clayton, Missouri. Beginning at 2-1 /2 hours prior to 
sunset at Denver, interference to the groundwave service of KOA grows 
until at sign-off at Clayton, KOA is limited to its 2.8 mv/m groundwave 
contour or to approximately 80% of the area within its normally protected 
contour. The record contains other similar examples of interference to 

| 


Class I stations. ee 

23. We have examined the interference shown and have concluded 
that Class I stations are not, in fact, receiving an adequate degree of 
protection from interference during the early morning and late afternoon 
hours in the light of our existing standard broadcast allocation theory. 
Here we wish to emphasize again that that theory condoned a certain 
degree of interference during the transitional period as necessary if the 
secondary Class II service was to be effectively promoted. But as 
demonstrated by the WCKY-Philadelphia case, the subject record does 


reveal that the interference during the transitional hours may reach such 


a point as to undermine seriously the operation of the Class I station 
during a fairly substantial and important segment of the broadcast 
period. As shown earlier, that type of operation is critical to the ful- 
fillment of a major allocation objective, that of providing some service 
to all areas of the country. We therefore believe that the record sup- 


ports a re-adjustment of the conflicting interests of the Class I and 
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Class IL services with respect to daytime skywave transmission so that 
the original and still applicable purpose of our allocation plan may be 
carried out. 

24. It is to be stressed that it is that original purpose which con- 
trols here. For it would be obviously inappropriate in this proceeding 
to make any basic change in fundamental allocation policy. Changes as 
to the purpose and consequently, the over-all protection to be given the 
various classes of stations depends on the policy judgment to be made 
in the clear channel proceeding and therefore, can only be effected in 
that proceeding. Here we should point out that we recognize any re- 
vision of our present rules and standards to effectuate more fully our 
present allocation plan by taking into 


15/ We do not believe any useful purpose would be served by further 
illustration of the seriousness of the interference suffered during the 
transitional hours by some Class I stations from the operation of Class 
II stations. There was also some testimony that interference of a 
similar nature is caused on other than clear channels. However, the 
degree, duration and significance of such interference among the stations 
operating upon these other channels was not adduced since the proceeding 
primarily centered about clear channel stations. 
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account new data available, may need further revision either of a slight 
or radical nature--depending on the extent of the basic changes made in 
the clear channel proceeding. In view of the present status of that pro- 
ceeding and the pertinent policy considerations previously described, we 
believe that revision of the rules and standards with respect to daytime 
skywave transmission is clearly called for at this time, in spite of this 
possibility of further revision. 

25. The question is presented whether we should amend the rules 
so as to afford greater protection from daytime skywave interference to 
all classes of stations. For it is clear that the ionosphere supports 
propagation regardless of the type of channel or the class of station 
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operating thereon. We believe, however, that such protection should 
be accorded Class I stations only. We are persuaded to this limitation 
by several reasons: First, the record dealt to a large extent with 
interference to Class I stations; while it is clear that other stations 
suffer daytime skywave interference, there is no evidence in this|rec- 


ord as to the seriousness of such interference. Further, the factor 
compelling the subject revision is the necessity of providing some 
service to all areas or people. The transmissions of Class I stations 
are not intended to be substantially or drastically limited by interfer- 
ence from other stations. On the other hand, it is intended by our 
present standards that Class Il, Il, and IV stations be limited by inter- 
ference in order to accommodate the many assignments needed to afford 
multiple services and outlets for local expression. | 
26. We come now to the form of the revision which should govern 
the disposition of applications for new and changed facilities. Clearly, 
a great number of alternative revisions of the rules and standards look- 


ing toward the implementation of our basic allocation objectives are 
possible. In the light of these objectives we have determined upon 
standards based upon the propagation conditions at the second hour after 
sunrise and the second hour before sunset, designed to reduce the inter- 
ference which may be caused to Class I stations; these standards 
restrict radiation in the direction of Class I stations in the two- our time 
segments after sunrise and before sunset. We decided to utilize the 
propagation conditions proposed herein after considering and rejecting 
possible alternative bases. For example, we considered a rule based on 


propagation conditions at sunset and also a rule based on propagation con- 
ditions at one hour before sunset. Applying these limitations to the WCKY- 
Philadelphia situation where the problem has been raised most seriously, 
we find that the former standard would permit a radiation of 8 my/ m in 

the direction of WCKY, while the latter would restrict radiation towards 
WCKY to 25 mv/m. Both these limitations would thus appear to be too 
severe in view of our over-all objectives and have therefore 
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been rejected. It is our view that the revisions of our rules which are 
here proposed ‘strike a reasonable balance between the diverse and 
sometimes conflicting objectives of a radio service in the public interest. 

27. Applying the proposed rule to the WCKY-Philadelphia situa- 
tion, we find that it would permit a radiation of 125 mv/m. This is in 
contrast with 840 mv/m permitted by the present groundwave rule and 
thus authorized by the Commission. We are of the opinion that the 
second hour rule meets our objective--that it will provide considerable 
assurance against skywave interference in the frequency range where 
such interference is most effective and yet will not unduly handicap the 
Class II station. We are aware that such a rule condones a considerable 
amount of interference in the transitional periods but believe that this 
interference should be tolerated in view of the over-all objectives. 

28. We have also considered the possibility of applying the second 
hour curve to the entire period from local sunrise to local sunset: And 
we have rejected this possibility since it would be severely restrictive 
to the Class II station without affording corresponding benefits to the 
Class I station. For it would supply greater than the standard degree 
of protection for the period between two hours after sunrise and two 
hours prior to!sunset. Indeed, the protection rendered in the center of 
the day would be to signal levels of approximately 15 uv/m, which gen- 
erally do not constitute an acceptable grade of service. The service 
thus protected’ would be virtually useless to the listener: Protection of 
such low intensity signals contravenes the underlying principles of the 
Standards of Good Engineering Practice of protecting only listenable 
signals. Accordingly, we have determined to restrict the second hour 
curves applicability to 4 daylight hours, from sunrise until 2 hours 
thereafter and from 2 hours prior to sunset until sunset. For practical 
purposes the decay of skywave in the morning is symmetrical with the 
growth of skywave in the evening. Thus, the same radiation restrictions 
should apply at equal azimuths to the east of north and to the west of 
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north. Further, it appears that the effect of geographic latitude is of 
minor importance and, therefore, the same radiation values should be 
permissible at equal azimuths taken from north and from south. We 
recognize that the same radiation restrictions in morning and evening 
hours results in 2 somewhat different degree of protection in these 
periods. Whether the greater interference occurs in the morning or 
the evening depends upon whether the interfering station is east or west 
of the Class I station. For simplicity we have averaged the restrictions 
necessary to render protection at the second hour after sunrise and the 
second hour before sunset. | 


[578] 

29. The current rule, which is in terms only of groundwave propa- 
gation, permits Class I and Class II stations to be assigned at closer 
spacings at higher frequencies. It now appears on the basis of the rec- 
ord that at higher frequencies skywave interference is greater for a given 
daytime hour than at lower frequencies. This would require a more 
restrictive rule at higher frequencies if we are to tend in the direction of 
equalizing this type of interference across the standard broadcast band. 
This we believe desirable since higher frequency stations are at some 
disadvantage in providing groundwave service because of poorer ground- 
wave propagation. Using the propagation curves developed by our staff 
and introduced in evidence in this proceeding, we have prepared per- 
missible radiation curves at each of three frequencies for the second 
hour before sunset or after sunrise at the station for all azimuthal 
bearings by determining the radiation necessary to produce 5 uv/m at 
the 100 uv/m contours at Class I stations at various frequencies, dis- 
tances and azimuths. 16/ In addition, we have prepared a table of 
interpolation factors to be used for frequencies other than those shown. 
If adopted, the curves and the table will be incorporated in the Standards 
of Good Engineering Practice as Appendix II. | 

30. Our proposed allocation standards would permit radiation 
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towards 0.1 mv/m groundwave contours of co-channel Class I stations 
at or below the values given by these curves in the vertical angles be- 
low the pertinent angles 17/ in the periods from local sunrise to two 
hours thereafter and from two hours prior to local sunset to local sun- 
set. These radiation values, however, would be authorized only if they 
are equal to or less than the values necessary to give protection under 
our present groundwave rules. The radiation values permitted for 
other daytime hours would be governed solely by present groundwave 
rules. Radiation values for all other hours would be governed by the 
second hour after sunset curves; other related provisions of our 
Standards would remain unchanged. We have considered the question of 
daytime protection of Class I stations from skywave propagation 
emanating from adjacent channel stations and have concluded that like- 
lihood of occurrene at the second hour is so slight as to require no 
protection rule regulating this source of interference. 


16/ The data in evidence do not support skywave curves beyond dis- 
tances of 800 to 1,000 miles except by extrapolation which is necessary 
here. The method adopted was to assume that from 1, 000 miles out- 
ward the curve runs uniformly below the second hour after sunset curve 
by the amount by which it falls below at 1,000 miles. We believe this 
assumption to be a conservative one. Another extrapolation was neces- 
sary to cover frequencies between 1500 and 1600 ke and was performed 
by extrapolating from the 500 kc, 1000 kc and 1500 ke curves at inter- 
vals of 200 miles. 


17/ Figure 6a, curve 4, Standards of Good Engineering Practice. 
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31. It will be observed that the proposed revision would permit 
unlimited-time stations to utilize three modes of operation during their 
broadcast activities: daytime, nighttime, and a transitional period 
mode of operation. If during the transitional period the 100 uv/m con- 
tour of the Class I station eligible for protection shifts as a result of a 
change in power or mode of operation, the permissible radiation of the 
Class IL station in the direction of the Class I throughout both transitional 
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periods will be limited to the lowest value obtained by use of the curves 
in Appendix II of the Standards of Good Engineering Practice. We would 
permit power reduction to accommodate the restrictions when the power 
is consistent with the power requirements for the class of station and 
coverage requirements of the Standards. 

32. A proposed change is also made with respect to the time of 
operation of limited-time Class II stations. We propose to authorize 
such stations to operate until local sunset no matter where located. 18/ 
This proposal affects only authorizations for limited-time stations 
located east of the dominant station on the channel, since such stations 
were previously authorized to operate until sunset at the dominant sta- 
tion. 19/ Such operation involves transmission by the "eastern" station 
over a path substantially of a nighttime nature and thus extremely con- 
ducive to skywave transmission. In view of the proposed action with 
respect to skywave transmission during transitional daytime hours, the 
propagation of such signals for periods up to 3 hours after sunset 
represents an a fortiori case requiring protection from skywave inter- 
ference. The KOA-KFUO example, described in paragraph 22, supra, 
illustrates the seriousness of this problem. We recognize that in many 
instances, a similar argument can be made with respect to the limited- 
time or daytime-only station located west of the dominant station, But 
as to such Stations there are countervailing considerations which are 
noted in paragraph 37, infra. The authority to broadcast until local 
sunset was bestowed under the allocation scheme in order to accord the 
daytime-only station an adequate period of operation and is thus 2 com- 
promise of conflicting allocation aims. But no such underlying policy 
considerations are applicable to the operation of the limited-time sta- 
tion located east of the dominant station until sunset at the dominant 
station. The skywave interference caused by such a station during its 
"bonus" hours of operation is not counterbalanced by the consideration 
that if such operation be withdrawn, the station's daily period of operation 
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will be unduly restricted. Therefore, in keeping with 


18/ Under the'proposal, the limited-time station could, however, con- 
tinue to operate during the nighttime hours not used by the dominant 
station or stations on the channel. 


19/ Roughly half of all the limited-time stations presently authorized 
are located east of the dominant station on the channel. 
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the proposed revision with respect to the transitional hours, it is pro- 
posed that limited-time stations located east of the dominant station be 
required to cease operation at local sunset. 


33, It is also proposed to continue the "freeze" on processing 


daytime-only and limited-time applications on the frequencies specified 
in Sections 3. 25(a) and (b) in order not to prejudice the outcome of the 
clear channel proceeding. 

34. Next, there is a question of the revisions’ applicability to 
requests by existing daytime-only and limited-time stations to change 
their operation or facilities. Footnote 10a to Section 1.371 imposed a 
freeze upon applications from existing daytime-only and limited-time 
stations proposing either a change in operation which would result in an 
increase in radiation towards the normally protected contour of a 
United States Class I station on the channel or proposing a change in 
transmitter location which would result in a material reduction in the 
distances from the station to the normally protected contour of a 
United States Class I station on the channel. In view of the revisions of 
our Rules and Standards proposed herein, a freeze of this nature would 
no longer be necessary and acordingly, this provision of the footnote 
would be deleted. But again, so as not to prejudice the outcome of the 
clear channel proceeding, we have decided to freeze all applications 
from existing daytime-only or limited-time stations on Class I-A 
channels which seek a major improvement in facilities such as an in- 
crease in power or a substantial change in the radiation pattern. We 
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have made this distinction between stations operating on Class I-A chan- 
nels and those on I-B frequencies because of the far greater involvement 


of the former channels in the clear channel proceeding. Class II sta- 
tions on I-B frequencies, which seek a-change in facilities are cautioned, 
however, against extensive changes in antenna systems to meet the 
criteria here proposed since the decisions made in the clear channel 


proceeding may render useless antennas so designed. 


| 
35. Thus far we have set out our views on the changes which we 


deem necessary in our Rules and Standards and the applicability of 
these changes to applications for new or changed facilities. We are 
advancing our views in the form of a proposed, rather than a final, 
Report and Order in view of the lengthy time period which has elapsed 
since the institution of this proceeding. We believe that the Commis- 
sion will benefit from the views of interested parties directed to the 
specific proposals made in the attached Appendix and the supporting 
reasons Set out in the foregoing proposed Report. 20/ The holding of 


an oral argument is best suited to effect these purposes, and accordingly, 
| 


20/ Certain other revisions of the Rules and Standards of a minor or 
editorial nature which can be appropriately made here, have also been 
proposed, | 
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we shall designate an appropriate date in the near future for such) an 
argument. We wish to emphasize that the issues to be considered in 
that argument will encompass the merits of the proposed report set out 
in the prior paragraphs and the proposed rules set out in the attached 
appendix. It will not include the question of applying such revisions to 
existing Class I or Class II stations. The procedure with respect to 
that matter will be taken up in the succeeding paragraphs. 
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NOTICE OF FURTHER RULE MAKING 
36. There remains for our consideration the applicability of the 
foregoing proposals to existing stations (including both permits and 
licenses). There are four categories of existing stations to which the 


proposed revisions may be applicable: (1) Class II daytime only sta- 
tions; (2) Class II limited time stations; (3) Class II unlimited time sta- 
tions; and (4) Class I-B stations located east of the other I-B station on 


the channel and commencing nighttime operation at sunset at the other 
I-B station. 

37. With respect to existing Class II daytime only stations and 
Class II limited time stations (excluding the "bonus" hour operation of 
such stations), we do not propose at this time that these stations be 
required to comply with the proposed standards. Such stations have no 
directional arrays designed to afford nighttime protection and it would 
appear to be impracticable to require such arrays at this time in view 
of the pendency of the clear channel proceeding. The alternative is 
either reduced power or cessation of operation during the transitional 
hours. But efficient operation during this period represents a substan- 
tial and important segment of the daytime-only broadcaster's activities. 
Authority to broadcast during the transitional hours was bestowed, 
under the original allocation scheme, in order to accord the daytime- 
only station an adequate daily period of operation. Revision of that al- 
location determination involves policy judgments which we believe can 
be appropriately made only in the clear channel hearing. In view of that 
consideration, the disruption of broadcast service which would other- 
wise result, and the fact that the clear channel proceeding could have 
a marked effect on the status of the daytime-only and limited-time sta- 
tions through possible changes in the Class I station allocation, we be- 
lieve it is undesirable to make the permissible radiation standards 
here proposed applicable at this time to existing daytime-only and 
limited-time stations. 
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38. The Commission believes that the comments of interested 
parties will be of considerable aid in reaching the proper determination 
with respect to the applicability of the proposed revisions to the cate- 
gories of existing stations listed above (See par. 36). We believe writ- 


ten comments will afford the most appropriate procedure for the show- 
ings and arguments the parties may desire to make in this connection. 
As stated above, the determination whether to finalize the proposed 
revisions will be made following the oral argument on the merits of 
these revisions. The comments on the further rule making should deal 
only with the propriety of applying those proposals to existing stations. 
39. Any interested party who desires to comment on the question 


of the applicability of the proposed revisions to existing stations may 
file with the Commission on or before May 3, 1954, written data, views 
or arguments setting forth his comments. Comments in reply to the 
original comments may be filed within 15 days from the last day for 
filing 
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said original data, views or arguments. No additional comments may 
be filed unless (1) specifically requested by the Commission or (2) good 
cause for the filing of such additional comments is established. The 
Commission will consider all such comments prior to taking final action 
in this matter, and if comments are submitted warranting oral argu- 
ment, notice of time and place of such oral argument will be given. 
ORDER 

40. We believe it appropriate to consider here the two petitions 
filed February 26, 1954 by the Daytime Broadcasters Association, Inc. 
In one petition the Association petitions to dismiss the subject proceed- 


ing (Docket 8333) or in the alternative, to "require clear channel sta- 
tions to be so placed in the United States that a good and sufficient use 
may be made of the channels so reserved." In support thereof, peti- 
tioner alleges the following: (1) conditions with respect to the number 
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of daytime stations, the basis of programming of all stations, and 
listening habits, have changed since the initiation of the proceeding; 
(2) there is now a need for more daytime stations and not for reduction 
of the service of such stations "by lessening hours or reducing power"; 
(3) the record made in 1947 covers mainly technical matters without 
reference to programs rendered; this omission becomes serious in 
view of the larger number of daytime stations; and (4) the clear channel 
stations should be relocated so as to actually cover white areas, thus 
effecting "an efficient use of the necessary channels and [opening up 


others] for efficient use. w2d 


41, We are not persuaded by these arguments to grant the drastic 
relief sought by petitioner. The daytime-only stations which are in- 
volved in this proceeding, i.e., those on the frequencies specified in 
Section 3. 25(a) and (b), have not increased since the initiation of this 
proceeding because of the "freeze" which was concurrently imposed. 
The foregoing discussion demonstrates that excepting the "bonus" hours 
operation of limited-time stations, there is no proposal which would 
"reduce the service [of such secondary stations] by lessening hours or 
reducing power." With respect to the Association's other arguments-- 
the necessity for additional daytime stations because of local needs and 
changed listening habits and the relocation of the clear channel stations 
to accommodate that necessity, we point out that such arguments are 
directed to issues of the clear channel docket and not to those of the 
subject proceeding. As stated more fully in paragraph 24, supra, it 
would be inappropriate in this proceeding to make any basic changes in 
fundamental allocation policy. Changes as to the purpose and conse- 
quently, the over-all protection to be given the various classes of sta- 
tions depend on the policy judgments such as those involved in the 
clear channel proceeding. The narrower purpose of this proceeding 
discussed fully in paragraphs 23-25, inclusive, do not encompass the 
broad policy reformations sought by petitioner. Accordingly,IT IS 
ORDERED That the Association's petition to dismiss the subject 


proceeding IS DENIED. 


21/ Several Oppositions to the Association's petitions have also been 
received and studied by the Commission. 
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42. In its other pleading, the Association has petitioned the Com- 
mission "to permit it to appear in the [subject] proceeding. " In so far 
as the Association desires to participate in the oral argument to| be held 
on the proposed report and rules or to file comments on the question of 
applying those rules to the existing station categories delineated in 
paragraph 37, the petition is, of course, granted. | 

43. Authority for the adoption of the proposed amendments is 
contained in Sections 4(i), 303(f) and 303(r) of the Communications Act 


| 


of 1934, as amended. 


FEDERAL COMMUNICATIONS COMMISSION ~ 


1 
| 
| 
iF 


/s/ Mary Jane Morris 
jSEAL] Secretary 
Adopted: March 11, 1954 
Released: March 12, 1954 


* See attached dissenting statement of Commissioner Hennock. 
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APPENDIX 
1, Footnote 10a to Section 1.371 would be amended to read as follows: 
10a Pending conclusion of the proceeding in Docket No. 6741 
action will be withheld on the following: | 
(1) applications proposing new daytime or limited-time 


| 


assignments on any of the frequencies specified in para- 
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graphs 3. 25(a) and (b) of this chapter; and 
applications of existing stations proposing to change 
frequency to any of the frequencies specified in para- 
graphs 3. 25(a) and (b) of this chapter, where the 
operation proposed is for daytime only or limited time. 
applications from existing daytime or limited-time 
stations presently assigned to any of the frequencies 
specified in Section 3. 25(a) of this chapter, proposing 
major improvements of facilities such as an increase 
in power or a substantial change of the radiation pattern. 
2. Section 3.7 would be revised as follows: 
83.7 Nightime. The term "nighttime" means that period of 
time between local sunset and local sunrise. 
3. Section 3. 23(b) would be amended to read: 
(b) Limited time is applicable to Class Il (secondary sta- 
tions) on a clear channel upon which the priority of Class I 
use is assigned exclusively to the United States. It permits 


operation of the secondary station from local sunrise to 


local sunset and in addition during night hours, if any, not 
used by the dominant station or stations on the channel. 
4. Section 3. 24 of the rules would be amended by the addition of a new 
paragraph (i), which reads: 
(i) That applications specifying the frequencies set forth 
in paragraphs 3. 25(a) and (b) of this chapter shall con- 
form to the daytime radiation restrictions contained in aa 
Standards of Good Engineering Practice (Appendix nm). 22 


3a/ Pending the conclusion of the proceeding in Docket 
6741, presently authorized daytime and limited-time 
Class II stations are not required to modify their opera- 
tions to conform to these daytime radiation requirements. 
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5. The Standards of Good Engineering Practice Concerning Standard 
Broadcast Stations would be revised as follows: 
A. Delete the INTRODUCTION and substitute therefor the 
following: 
INTRODUCTION 
There are presented herein the Standards of Good Engineer- 
ing Practice Concerning Standard Broadcast Stations giving 
engineering standards which set forth the principles of applica- 
tion of stations and define the classes of standard broadcast sta- 
tions, their purposes, the broadcast service rendered by them, 
and the degree of protection which they are normally afforded. 
Thus, there are set forth the requirements as to heights of 
antennas, the powers and hours of operation for which stations 
are regularly licensed, and groundwave and skywave propagation 
curves with other curves and related information. These stand- 
ards also contain the provisions deemed necessary for the con- 
struction and operation of standard broadcast stations to meet 
the requirements of technical regulations and for operation in the 
public interest along technical lines not specifically enunciated 
in the regulations. They also provide certain information which 
may be of assistance, such as in the selection of transmitter 
sites. These standards augment the rules and regulations and 
set forth accepted engineering principles and techniques ° be 
used in station allocation. 
These standards are based on the best engineering data 
available supplied in formal and informal hearings and extensive 
surveys conducted by the Commission. Numerous informal con- 
ferences have been held with radio engineers, manufacturers of 
radio equipment and others for the guidance of the Commission 
in the formulation of these standards. | 
These standards set forth the conditions under which ke 
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are applicable. They provide for some flexibility and for the 
exercise of certain engineering judgments. It should be empha- 
sized, however, that no material deviation from the underlying or 
fundamental principles will be recognized except through estab- 
lished rule-making procedures. 
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"Broadcast service" and "interference to such service" are 
dependent upon so many variable factors that it is essential that 
terms such as these be defined and that specific methods for 
determining their values be provided. Thus, "service" varies 
with the individual listener, the particular circumstances, the 
nature of the program material, and the ability of the particular 
radio receiver to reject unwanted signals. Moreover, the 
strength, utility and nature of the received signals, both desired 
and undesired, may vary with the time of day, time of year, 
weather conditions, and other factors. Accordingly, in these 
fields, an approach on a substantially statistical basis is called 
for: We must rely, therefore, on averages and norms. 

It is emphasized that the Standards and the Rules adopted 
represent what is believed to be a reasonable balance between 
the diverse and sometimes conflicting objectives of our basic 
allocation plan. 

The Commission will review these Standards of Good Engi- 
neering Practice in order to determine that the objectives of the 
allocation plan of standard broadcast frequencies are being car- 
ried out. Further, these Standards of Good Engineering Practice 


will also necessarily change as progress is made in the art, and 


accordingly, it will be necessary to make revisions from time to 
time. The Commission will accumulate and analyze engineering 
data available as to the progress of the art so that its standards 
may be kept current with the developments. 


| [588] 


203 
B. Section 1. Engineering Standards of Allocation - 
(a) Delete the 5th and 6th paragraphs appearing after Table I 
which begin "Section 3.23 provides that--"' and "Section 
3.24 sets out---" | 


Insert at the above place the following paragraphs: | 

Of the several classes of domestic stations, Class I stations 
only are to be afforded daytime protection from the effects 
of skywave propagation of radio signals radiated by other 
domestic Class I or Class II stations but only from assign- 
ments on the same channel and in the manner herein de- 
scribed. The service of | 
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a Class I station shall be protected from the effects of sky- 
wave propagation to that degree which will result from 
restricting the radiation from each co-channel station to the 
values obtained by use of the curves and Table in Appendix 
I, in the arc included between the horizontal and the perti- 
nent angle shown on Curve 4 of Figure 6-A, toward all points 
on the Class I station's 100 uv/m groundwave contour. This 
radiation restriction shall obtain only from local sunrise at 
the transmitting station until two hours thereafter, and from 
two hours prior to local sunset at the station until sunset. 
In these transition periods the 100 uv/m contour of the Class 
I station eligible for protection may shift as a result of a 
change in power or mode of operation. In that event the per- 
missible radiation for the Class II or other Class I station 
throughout both transition periods is the lowest value obtained 
by the use of Appendix IL. | 


The radiation restrictions obtained by the use of Appendix II 
during the specified periods are applicable regardless of 
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of whether the Class I station which is eligible for protection 
from the effects of such skywave propagation in these 
periods is so protected by existing stations. 


It is expressly recognized that even with these restrictions 
a Class If station or other Class I station may, during cer- 
tain daytime periods, produce a 10% of the time skywave 
signal in excess of 5 uv/m within the 100 uv/m groundwave 
contour of a Class I station. 


The extent of primary and intermittent service and the 
absence or presence and degree of objectionable interference 
to all classes of broadcast stations during the daytime shall 
be determined by use of the groundwave field intensity curves 
in Appendix I. Nighttime service and interference are deter- 
mined by the use of the appropriate second hour after sunset 
curves Ta/ (Figure 1 or I-A) and the groundwave versus 
distance curves of Appendix I. 


Ta/ Nighttime skywave interference to local channel stations 
is, however, computed in accordance with the method de- 
scribed in Footnote 3a. 


C. Appendix Il, consisting of Table I, Figure I-B, Figure I-C, and 
Figure I-D, is added to the Standards. 
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DISSENTING OPINION OF COMMISSIONER HENNOCK 

I dissent from the majority's opinion in this proceeding on pro- 
cedural grounds and as to the substantive merits of the rule herein 
proposed. 

My vote of August 11, 1953 to sever the instant rule-making pro- 
ceeding from the clear channel proceeding was based on the belief that 
it would be feasible to decide the daytime skywave problem independently. 
The decision adopted by the majority today has firmly convinced me, 
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however, that these two proceedings are inseparable. 


I 


I see no reason for taking the daytime skywave problem out of 
the context of the clear channel proceeding. While no case has been 
made for this interim relief for the clear channel stations, relief which 
ultimately might be rendered meaningless by the outcome of the clear 
channel proceeding, there are compelling reasons for granting relief to 
the several hundred small daytime stations whose operations are severely 
limited under the existing rules and a number of whom have been con- 
stantly urging before the Commission needed action for their relief. 

In view of the foregoing, it is inequitable to propose a piecemeal 
solution which would benefit the clear channel broadcast stations, while 
the vital needs of a large number of small daytime stations whose very 
existence depends on immediate relief are overlooked. 
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APPENDIX II 


PERMISSIBLE RADIATION FOR 
CLASS I-B AND CLASS II STATIONS 


INTERPOLATION FACTORS FOR 
FREQUENCIES BETWEEN 
500, 1000 and 1600 KC. 


TABLE I 


K' 1000 


0.983 
0.967 
0.950 
0.933 
0.917 
0.900 
0.883 
0.867 
0.850 
0.833 
0.817 
0.800 
0.783 
0.767 
0.733 
0.717 
0.700 
0.684 
0.667 
0.650 
0.633 
0.167 
0.150 
1520 0.133 
1530 0.117 
1540 0.100 
1550 0.083 
1560 0.067 
1570 0.050 
1580 0.033 


To determine the permissible radiation at fi. °’ multiply the value 
of radiation at the proper azimuth and distance from the 500 ke chart by K 
and from the 1000 ke chart by K5 000 (for fhe use K's 000 for the value from the 
1000 ke chart and K' 1600 for the value from the 1600 ke chart). Add the products; 
the sum is the permissible radiation for the frequency fi, A (or fg) 


500 
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PERMISSIBLE DAYTIME RADIATION 
FOR CLASS I-B AND CLASS IL STATIONS | 
FIGURE 1-8 500 KC | 
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PERMISSIBLE DAYTIME RADIATION 
FOR CLASS I-B AND CLASS IZ STATIONS 
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PERMISSIBLE DAYTIME RADIATION 
FOR CLASS I-B AND CLASS IL STATIONS | 


FIGURE 1-D 1600 KC 
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| 1613] FCC 55-94 | 
| Adopted Jan. 26, 1955] NOTICE 14835, 


J. On March 12, 1954, the Commission released its proposed 
Report and Order (FCC 54-333) in this proceeding setting out its views 
with respect to changes in the Rules and Standards which we deemed 
necessary and the applicability of these changes to new or changed 
facilities. Oral argument on the Commission's proposal was heard 
on July 15, 1954 before the Commission en banc. In the same docu- 
ment the Commission advised that there remained for consideration the 
question of the applicability of its daytime skywave proposal to existing 
permittees and licensees. It was noted that there are four categories 
of existing stations to which the proposed revisions may be applicable: 
(1) Class II daytime-only stations; (2) Class If limited-time stations; 
(3) Class II unlimited-time stations; and (4) Class I-B stations’ ‘located 
east of the other I-B stations on the channel and commencing nighttime 
operations at sunset at the other I-B station. A fifth category should 
be included--Class I-B stations operating on the same channel as other 
United States Class I-B stations not included in category (4) above. 

The Commission issued a Notice of Further Rule Making with respect 
to the applicability of the changed Rules and Standards to such existing 
stations and requested the comments of interested parties, prescribing 
May 3, 1954 as the last day for filing such comments. This date has 
subsequently been extended by various notices to April 17, 1955, with 
the time for filing replies to such comments extended to May 1, 1955. 

2. Upon full review of the record before us in this proceeding, 
including the oral argument held on July 15, j954, the Commission is 
of the present view that the proposal of the Commission upon which oral 
argument was leld would appear to present a more equitable basis for 
a change in the Commission's Rules than any of the counterproposals 
submitted in the proceeding. Upon such review, however, we are not 
convinced that we should make final our judgment in this respect with- 


out the benefit of the comments which are to be submitted in the portion 
| 
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of this proceeding raising the question of the application of 


[ 1614] 
any rules that may be adopted to existing stations, as well as to pros- 
pective applications. (As noted above, these comments were provided 
for in a Notice/of Further Rule Making issued in this proceeding, with 
the date for filing comments extended to April 17, 1955, and the date 
for filing replies extended to May 1, 1955.) 
&. In view of the foregoing, the Commission is issuing this 

Notice in order to advise interested parties of its tentative judgment as 
indicated above so that such parties may take this information into ac- 
count in preparing and submitting their comments. 

FEDERAL COMMUNICATIONS COMMISSION* 


/s/ Mary Jane Morris 
[SEAL] Secretary 


Adopted: January 26, 1955 
Released: January 27, 1955 
*See attached Dissenting Opinion of Commissioner Hennock 
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DISSENTING OFINION OF COMMISSIONER HENNOCK 

My difficulty with the Notice adopted by the Commission today in 
the Daytime Skywave proceeding is that it is another step toward con- 
clusion of that proceeding separately from the Clear Channel proceeding, 
the outcome of which it thereby prejudges. It is also objectionable in 
that it states the present view of the majority, "that the amendments 
announced in the Commission's Proposed Report and Order of March 
12, 1954 (FCC 54-333), would appear to present a more equitable basis 
for a change in the Commission's Rules than any of the counterproposals 
submitted in the proceeding.'' The Commission is, I feel, unwarranted 
on the basis of the evidence before it in reaching a tentative conclusion 
that the restrictions on the operation of all new Class II stations should 
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be even more limiting than those which apply to existing stations. |More- 
over, without social and economic data which should govern its conclu- 
sions, the Commission is, I feel, particularly unjustified in looking 
toward application of these new restrictions to existing Class II stations 
as well. | 

What is urgently required is a re-examination, in the light of 
current conditions, of all AM frequencies and the uses to which they 
are put. | 
I urge that the Clear Channel and Daytime Skywave proceedings 
be re-combined in a single docketed proceeding, but I do not mean that 
it should remain undecided. It should be brought to as prompt a con- 
clusion as possible, and a final decision rendered. In the interest of 
expediting a decision, it may be preferable to docket a new proceeding 
covering the scope of the old Clear Channel and Daytime Skywave pro- 
ceedings but restating the issues so as to permit the assembling of data 
which will clearly reflect present day social and economic conditions 
as well as new engineering developments and such additional technical 
data as are now available. It would be possible to incorporate in the 
record of such a new proceeding any useful data and comments from the 
pending proceedings. 

It is not possible to understand fully the implications of the 
Notice adopted by the Commission today in the Daytime Skywave pro- 
ceeding (Docket No. 8333), without examining briefly the history of this 
proceeding and of the Clear Channel proceeding (Docket No. 6741) » with 
which it was at one time consolidated. | 

The allocation of frequencies in the standard broadcast bahd as 
clear channels dates from 1923 when the Department of Commerce, then 
the licensing authority, established 40 clear channel frequencies. The 
Federal Radio Commission soon after it was organized in 1927, ordered 
25 channels to be used on a partial or entirely clear basis and, on 
August 30, 1928 promulgated an allocation plan under which the number 
of clear channels were again set at 40. : 
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The basic scheme of the Federal Radio Commission's allocation 
plan was continued in effect by the Federal Communications Commis- 
sion when it came into existence in 1934. Clear channels were consid- 
ered in hearings held in October 1936 and June 1938, the latter bearing 
principally on the question of maximum authorized power of both clear 
channel stations and all other classes of standard broadcast stations. 

Mounting pressure was exerted between 1938 and 1945 in favor 
of reducing Class I-A clear channel stations to Class I-B status by 
authorizing co-channel operation of other stations at night. Questions 
were frequently raised concerning the possible authorization of higher 
maximum power for clear channel stations and many Class II daytime 
and limited time stations manifested dissatisfaction with the limitations 
imposed on their use of clear channel frequencies. 

In an attempt to resolve the basic issues involved, the Commis- 
sion on February 20, 1945 initiated the so-called "Clear Channel" pro- 
ceeding (Docket No. 6741). This proceeding has not yet been concluded. 
The issues go to the basic principles governing allocation of frequencies 
in the standard broadcast band. Hearings in the Clear Channel proceed- 
ing were conducted during 35 days between January 14, 1946 when they 
opened and October 31, 1947 when they were concluded. 

On May 8, 1947 the Commission, in view of complaints alleging 
serious interference to clear channel stations resulting from daytime 
skywave transmissions from Class II stations, initiated the subject 
proceeding (Docket No. 8333) to obtain evidence concerning the existence 
and extent of daytime skywave transmissions of standard broadcast sta- 
tions and "to promulgate whatever rules and regulations may be neces- 
sary." After three days of hearings, in June 1947 the Commission, 
noting the inter-relationship of this matter with issues in the clear 
channel proceeding, consolidated the two proceedings in an Order dated 
December 4, 1947. 

On August 11, 1953 the Commission severed the two proceedings. 
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On March 11, 1954 the Commission issued a proposed Report 
and Order in which it announced specific amendments to the existing 


rules which, when adopted would, among other things, impose more 
restrictive limitations on the operation of new Class II stations. | 
One of the main difficulties I have with the pending Clear Chan- 
nel proceeding and Daytime Skywave proceedings is that they do not 
take cognizance of the consequential changes which have occurred over 
the years since the Clear Channel proceeding was initiated in 1945. 
There were then only 884 AM stations, 46 FM stations and 6 television 
stations, an estimated 60 million AM sets and fewer than 10 thousand 
TV sets. Today, in striking contrast, there are 2,669 AM stations , 
558 FM stations, 115 million AM sets, 411 TV stations and 33 million 
TV sets. Moreover, the general growth of the United States population 
from 140,000,000 to 164,000,000 during the last nine years has been 


accompanied by considerable shifts of population 


[ 1617] 
and development of new communities all over the country. Not only 
have the numbers of AM stations increased threefold, but 800 additional 
communities now receive primary service from local stations. More- 
over, the essential principles governing authorization for clear channels 
originated in the very infancy of radio in 1923, and the basic policies 
affecting them have not been substantially altered for over 30 years. 
I therefore urge that hearings be designated without delay |on a 


newly combined Clear Channel and Daytime Skywave proceeding. | 


[ 1670] 
[ Received FCC April18, 1955] 


CCBS REQUEST FOR REVIEW AND COMMENTS PURSUANT 
TO NOTICE OF FURTHER RULE MAKING 


This pleading is submitted on behalf of Clear Channel Broadcast- 
ing Service, hereafter referred to as CCBS. The membership of 
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CCBS is shown'in the transcript of the oral argument held in this mat- 
ter on July 15, 1954 (R. 7). 
Request for Review 

By notice released in this proceeding on January 27, 1955, the 
Commission indicated tentative approval of the proposed rules concern- 
ing daytime skywave transmission of standard broadcast stations con- 
tained in its Proposed Report and Order released on March 12, 1954. 
These rules recognize the existence of daytime skywave transmission 
as a source of interference and purport to protect clear channel stations 
from such interference. However, they do not in fact provide any pro- 
tection, as will be more fully discussed below. CCBS respectfully 
submits that the Commission is mistaken as to the effect of the proposed 
rules upon clear channel stations and, therefore, urges that a re- 
examination of the engineering factors involved and the effect of the 
proposed rules be made prior to any final decision to adopt them in 
their present form. 

The position of CCBS is that insofar as applications for new 


daytime stations on clear channels are concerned, they should be re- 


quired to provide protection to the 100 uv/m contour of the dominant 
station at sunset. This position is set forth and supported in the CCBS 
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brief submitted herein on July 8, 1954. It does not represent any hard- 
ships whatever on existing stations because it relates only to possible 
future applications. In essence, it simply avoids further deterioration 
of the already recognized inadequate service to rural America. 

The Commission's March 12, 1954 Proposed Report and Order 
eloquently establishes the recognition of daytime skywave transmissions 
as a source of interference, the need for protecting Class I stations 
within the present allocation plan and that the Commission is under the 
impression that the proposed rules provide protection to clear channels 
from such interference. For example, in paragraph 23 of the Proposed 


| 
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Report and Order, the Commission states: | 


"We have examined the interference shown and have con- 
cluded that Class I stations are not, in fact, receiving an ade- 
quate degree of protection from interference during the early 
morning and late afternoon hours in the light of our existing 


standard broadcast allocation theory." | 
Again in paragraph 23 the Commission states: | 

Meek the subject record does reveal that the interference 
during the transitional hours may reach such a point as to under- 
mine seriously the operation of the Class I station during a 
fairly substantial and important segment of the broadcast period. 
As shown earlier, that type of operation is critical to the fullfil- 
ment of a major allocation objective, that of providing somie 
service to all areas of the country. We, therefore, believe that 
the record supports a re-adjustment of the conflicting interests 
of the Class I and Class II services with respect to daytime 


skywave transmission so that the original and still applicable 


purpose of our allocation plan may be carried out." (underscor- 
ing added) | 

What is the "allocation plan" referred to in the immediately fore- 
going quotation? Obviously, it is the present allocation plan which pro- 
vides protection to Class I stations to their 100 uv/m contours from sun- 
rise until sunset in order to fullfill in part at least, the objective of 
providing some service to all areas of the country. The question in- 
volved in this proceeding is not one of policy but one of engineering, as 
clearly set forth in the Commission's Proposed Report and Order i 


paragraph 24 wherein it is stated: 
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"For it would be obviously inappropriate in this proceed- 

ing to make any change in fundamental allocation policy. ! 
Changes as to the purpose and consequently, the over-all | 
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protection to be given the various classes of stations depends 
on the policy judgment to be made in the clear channel proceed- 


ing and therefore, can only be effected in that proceeding. *** 

In view of the present status of | the clear channel] proceeding 

and the pertinent policy considerations previously described, 

we believe that revisions of the rules and standards with respect 

to daytime skywave transmission is clearly called for at this 

time in spite of the possibility of further revision." (underscor- 

ing added) 

An examination into the effect of the Commission's proposed 
rules upon Class I stations is now in order. CCBS has undertaken a 
study of the limitations that are imposed upon the groundwave signals 
of the Class I-A stations by the daytime skywave from existing daytime 
stations, based upon the FCC diurnal curves (Figure 5 of Exhibit lin 
this proceeding). The results of this study are hereto attached in tabu- 
lar form showing in Column A the groundwave limitations at SS-2, 
SS-1 and SS* under the present operating conditions, and in Column B 
these limitations under the proposed rules of the Commission. The 
permissible radiation of only nine stations shown in Column B exceeds 
50 kw. Ina few instances not indicated in the tabulation, groundwave 
radiation would be the limiting factor. It should here be emphasized 
that the purpose of this study is to show that the Commission's proposed 
rules do not protect Class I-A stations, but on the contrary, permit 
substantial increases in interference. The existing stations ure used 
simply as examples to support the position of CCBS that a review of 
the proposed rules should be undertaken before they are adopted. The 
limitations shown in the tabulation are approximations, but are suffi- 
ciently accurate for the purpose of the study. It should also be here 
repeated that the position of CCBS is to afford full protection under 
the present allocation plan of the Commission to Class I-A stations 
from new applications only. 

Keeping in mind the fact that the present allocation plan provides 
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protection to Class I-A stations to their 100 uv/m contours 


* SR plus 2, SR plus 1 and SR respectively if the Class II stations 
east of the Class I station. | 
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at sunset, it is surprising to note that even under present operating con- 


ditions, but taking into account the daytime skywave transmission recog- 
nized by the Commission (Column A), there are only four daytime sta- 
tions* out of a total of 59 such stations, that afford 100 uv/m or better 
protection at SS to the dominant stations. On the other hand, some of 
the limitations from daytime skywave signals to the groundwave signals 
of Class I-A stations exceed 2 mv/m at SS and one station, namely, 
WRED, Worthington, Ohio, operating on 880 ke (WCBS) limits the 
dominant station to the approximate 3.59 mv/m groundwave contour. 
Even more surprising is the extent of interference that Class na 
stations will be permitted to cause to the groundwave service of Class 
I-A stations under the Commission's proposed rules (Column B).. | Re- 
ferring to Column B of the attached tabulation and still keeping in mind 
that existing stations are being used simply for purposes of illustration, 
some of the more severe examples of permissible increased interfer- 
ence are as follows: ** | 
Station KRCT, Baytown, Texas would be permitted to 
increase the interference it causes WSM from 0. 326 mv/ m to 
3.980 mv/m. 
Station WESC , Greenville, S. C. would be permitted to 


increase the interference it causes WRCA from 2. 120 mv/ m to 
4.420 mv/m. | 


Station WBMD, Baltimore, Maryland would be permitted 
to increase the interference it causes WSB from 1.080 my / m 
to 4.000 mv/m. | 
Station WPDX, Clarksburg, W. Va. would be perimited 
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to increase the interference it causes WSB from 1.320 mv/m 
to 4.780 mv/m. 


*WHKK, Akron, Ohio (KFl); KXA, Seattle, Washington (WABC); KIEV, 
Glendale, California (WWL); and KJBS, San Francisco, California 
(WTAM). 


** In those instances where the Class II stations are east of the domi- 
nant stations, the limitations referred to are at sunrise; otherwise they 
are at sunset. 
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Station WCPS, Tarboro, N. C. would be permitted to 
increase the interference it causes WJR from 1.370 mv/m to 
4.280 mv/m. 

Station WJAG, Norfolk, Nebraska would be permitted to 
increase the interference it causes WBBM from 2.000 mv/m 
to 4.200 mv/m. 

Station WCKB, Dunn, N. C. would be permitted to in- 
crease the interference it causes WBBM from 1.200 mv/m to 
4.210 mv/m. 

Station WBBO, Forest City, N. C. would be permitted to 
increase the interference it causes WBBM from 1.530 mv/m to 
4.660 mv/m. 

Station KSPI, Stillwater, Oklahoma, would be permitted 
to increase the interference it causes WBBM from 0.784 mv/m 
to 4.780 mv/m. 

Station WARL, Arlington, Virginia would be permitted 
to increase the interference it causes WBBM from 1.370 mv/m 
to 4.080 mv/m. 

Station WAIT, Chicago, Illinois would be permitted to 
increase the interference it causes WBAP and WFAA from 
2.210 mv/m to 3.850 mv/m. 

Station WIKY, Evansville, Indiana would be permitted to 
increase the interference it causes WBAP and WFAA from 
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0.692 mv/m to 3.950 mv/m. 
Station KBOA, Kennett, Missouri would be permitted to 
increase the interference it causes WCCO from 0. 880 mv/m to 
4.980 mv/m. 
Station WKAB, Mobile, Alabama would be permitted to 
increase the interference it causes WHAS from 1.550 mv/ mh to 
5.000 mv/m. : 
[ 1675] 
Station WKAR, E. Lansing, Michigan would be permitted 
to increase the interference it causes WLW from 1.430 mv/m 
to 4.070 mv/m. 
Station WRRZ, Clinton, N. C. would be permitted to 
increase the interference it causes WCBS from 1.770 mv/ m to 
4.290 mv/m. | 
Station KIXL, Dallas, Texas would be permitted to in- 
crease the interference it causes WHO from 1.660 mv/m to 
3.600 mv/m. 
Continuing to use the existing stations as examples, the Com- 


mission's proposed rules, if adopted, will permit interference to the 

groundwave contours of existing Class I-A stations ranging up to as high 

as 5.000 mv/m. * | 
In addition to the foregoing study, CCBS has also prepared day - 


time skywave interference maps hereto attached depicting (in a geo- 
graphic sense) the extent of daytime skywave interference that certain 
clear channels will suffer within their 100 uv/m contours from certain 
daytime stations under the Commission's proposed rules. Samples of 
low, mid and high frequency Class I-A stations were selected, along 
with operating or assumed co-channel stations. The co-channel day- 
time stations were assumed to be operating at powers which could be 
authorized by the FCC in accordance with the maximum permissible 
skywave radiations set forth in the Froposed Report and Order, except 
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where they would be limited by adjacent channel or groundwave inter- 
ference standards. In all cases, the most severe interference condi- 
tion shown, e.g., sunset transition conditions where the Class I sta- 
tion was located west of the Class I stations, or sunrise transition con- 
ditions where the Class II station was east; only co-channel interfer- 
ence was included. RSS limitations were not included. 


*Under the Commission's proposed rules, only two Class II stations 
operating on Class I-A frequencies would be required to reduce radia- 
tion; namely, WJJD, Chicago, Illinois (KSL) and WRFD, Worthington, 
Ohio (WCBS). Both of these reductions are insignificant, being 2.4% 
and 0.5%, respectively. 
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The following procedure was used in obtaining the data: 

1. The desired Class I-A station contours were obtained from 
the 50 kw Day Isoservice maps in Exhibit 840, Docket 6741. 

2. The'sun times shown on the map titles were the times at the 
Class II locations. 

8. "Average" annual (equinox) sunrise (or sunset) wall move- 
ment across the country was assumed. 

4. Class II radiations were based on 195 mv/m at 1 mile for 1 
kw and a quarter wave antenna. 

5. Vertical angles for particular distances were obtained from 
curve 5 of Figure 6A of FCC Standards of Good Engineering Practice. 

6. The 10% interference fields for sun hours during the transi- 
tion periods were derived from Figure 1A of FCC Engineering Standards 
and Figure 5 of Exhibit 1 of FCC Docket 8333. 

7. Interference limitations were based on a 20:1 ratio of de- 
sired groundwave to undesired 10% skywave intensity. 

The following samples are attached: 

‘A series of maps showing the increase in interference to 
WSM, Nashville, Tennessee, from KRCT, Baytown, Texas 
with 10 kw power beginning at SS-2, and continuing through 
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SS-1.5, SS-1, SS-0.5 and SS. By SS, 92% of the area within 
the 100 uv/m groundwave contour (normally protected service 
area) is receiving objectionable interference. | 

A series of maps showing the increase in interference 
to WLW, Cincinnati, Ohio from an assumed station at Orlando, 
Florida with 50 kw power beginning at SR plus 2 and continuing 
through SR plus 1.5, SR plus 1, SR plus 0.5and SR. At SR, 


88% of WLW's normally protected service area is receiving ob- 


jectionable interference. 


[1677] 
A series of maps showing the increase in interference 
to WLS, Chicago, Illinois from WHNC, Henderson, N.C. with 
5 kw power beginning at SR plus 2 and continuing through SR 
plus 1.5, SR plus 1, SR plus 0.5 and SR. At SR, 83% of the 
normally protected service area of WLS is receiving objection- 
able interference. 
A series of maps showing the increase in interference to 
WLS, Chicago, Illinois from KBYE, Oklahoma City, Oklahoma 
with 5 kw power beginning at SS-2 and continuing through | 
SS-1.5, SS-1, SS-0.5 and SS. By SS, 84% of the normally pro- 
tected service area of WLS is receiving objectionable interfer- 


ence. 


| 
A series of maps showing the increase in interference to 


WOAI, San Antonio, Texas from an assumed station at Evans - 

ville, Indiana with 5 kw power beginning at SR plus 2 and con- 

tinuing through SR plus 1.5, SR plus 1, SR plus 0.5 and SR. 

At SR, 79% of the normally protected service area of WOAI re- 

ceives objectionable interference. | 

As noted above, samples were chosen from the low, mid ahd 
high frequency Class I-A stations. They are typical of the damaging 
effect which can occur to any Class I-A station or I-B station if the 
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Commission were to adopt its proposed rules. The examples were not 
chosen as, and probably do not represent, the most severe cases. 

The foregoing discussion and studies show beyond all doubt that 
the proposed rules utterly fail to accomplish their alleged objective, 
and, if adopted, would unquestionably constitute arbitrary and 
capricious action. 

Comments Pursuant to Notice of Further Rule 
aes wee 

CCBS recognizes, as set forth in detail above, the deterioration 
of service to rural America that will result from the Commission's 
proposed rules. At the same time, it recognizes that to apply full 
protection to clear channel stations at sunset would be a substantial 
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burden upon existing daytime stations now operating on clear channels. 
Therefore, in order to cause the least possible deterioration of service 
and to place the least possible burden upon existing Class II stations on 
clear channels, CCBS respectfully suggests the following: 
1. Adopt the required separation curves heretofore proposed 
by CCBS (Figure Nos. 6-17 of CCBS brief dated July 8, 1954) for all 


new applications. 


2. Adopt as an objective a minimum mileage separation of 1200 
miles between existing Class I stations and Class II stations in those 
instances where such mileage separations can be accomplished by 
changes in the operating frequencies of the Class II stations. This 
would not require a physical move of any Class II station, but would 
simply require a change in frequency, if by doing so the Class II sta- 
tion would then be at least 1200 miles from the dominant station on 
the new channel. 

3. In those instances where frequency changes are not avail- 
able to resolve the problem, adopt a grandfather clause which would 
permit such stations to continue operation at their present operating 
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frequency, power, hours of operation, directional antenna, if any, and 


location. 
Respectfully submitted, | 


Clear Channel Broadcasting Service 
= /s/ Reed T. Rollo 


/s/R. oe. Eagan | 


Kirkland, Fleming, Green, Martin & 
Ellis Sara 
April 18, 1955 Its Attorneys 


FCC 59-970 | 
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77882 
REPORT AND ORDER 


By the Commission: Commissioner Lee concurring in the result and 
issuing a statement; Commissioner Craven absent. 


1. This proceeding was instituted by a Notice of Proposed Rule 
Making adopted May 8, 1947, "to receive evidence concerning the exis- 
tence and extent of daytime skywave transmissions of Standard Broad- 
cast Stations and to promulgate whatever rules and regulations may be 
necessary."' The purpose, then, of this proceeding is to determine: 

(1) the existence and extent of skywave transmissions of 
standard broadcast stations during daylight hours; | 
(2) whether, in light of the Commission's basic alloca- 
tion policies, stations receive an adequate degree of protection 
from such interference as may be caused by daytime skywave 
transmissions; | 
(3) if they do not, whether the Commission's Rules 
should be revised to accord additional protection from such in- 
terference. | 
In March 1954 a Proposed Report and Order herein was adopted, ! 
announcing certain tentative conclusions which are referred to below 
(See FCC 54-333, 10 Pike & Fischer R.R. 1541). 
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2. Section 303 (f) of the Act provides inter alia that the Com- 
mission shall ''make such regulations not inconsistent with law as it 
may deem necessary to prevent interference between stations." By 
this section, the Commission is delegated the authority to determine 
the extent to which stations shall be protected against interference, and, 
concomitantly the authority to determine the extent to which interfer- 
ence between stations shall be permitted to exist. This broad delega- 
tion leaves within our discretion (subject to the always-present criterion 
of the public interest) both the determination of what degree of inter- 
ference shall be considered excessive, and the methods by which such 


excessive interference shall be avoided. 


3. The'present proceeding is concerned with the standard 
broadcast (AM) band, from 540 kc to 1600 kc. Whenever two or more 
standard broadcast stations operate simultaneously on the same or 
closely adjacent frequencies, each interferes to some extent with 
reception of the other. The extent of such interference--which may be 
so slight as to be undetectable at any point where either of the stations 
renders a usable signal, or may be so great as to virtually destroy the 
service areas of both stations--depends on many factors, among the 
principal ones being the distance between the stations, their respective 
radiated power, and, of particular significance here, the time of day. 
Other factors playing a part in the extent of AM service and interfer- 
ence are the frequency involved, the time of year, the position of the 
year in the sunspot cycle, ground conductivity along the transmission 
path, atmospheric and man-made noise, and others. With the exist- 
ence of these many factors, some of them variable, it obviously has 
never been and is not now possible for the Commission to make assign- 
ments of AM stations on a case-to-case basis which will ensure against 
any interference in any circumstances. Rather, such assignments are 
made, as they must be, on the basis of certain over-all rules and stan- 
dards, representing to some extent a statistical approach to the problem, 
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| 
taking into account for each situation some of the variables (e.g. power 
and station separations) and averaging out others in order to achieve the 
balance which must be struck between protection against destructive in- 
terference and the assignment of a number of stations large enough to 
afford optimum radio service to the nation. An example of the over -all 
standards applied is the 20-to-1 ratio established for the determination 
of that degree of co-channel interference which is regarded as objec- 
tionable. By this standard, it is determined that where two stations 
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operating on the same frequency are involved, objectionable interfer- 


ence 


| 
T7 The material which was for many years contained in the Commis- 
sion's "Standards of Good Engineering Practice Concerning Standard 


Broadcast Stations" was in 1955 incorporated into Part 3 of our Rules , 
as Sections 3.181 to 3.190 thereof. 
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from Station A exists at any point within the service area of Station B 
where Station A's signal is of an intensity 1/20th or more of the | 


strength of Station B's signal at that point. | 
4. The 20-to-1 ratio for co-channel interference embodies one 

of the fundamental limiting principles which we must always take into 
account in AM assignments and allocations--that signals from a particu- 
lar station are potential sources of objectionable interference over an 
area much greater than that within which they provide useful service. 
A second fundamental principle is that involved particularly in the | 
present proceeding--the difference between nighttime and daytime 


propagation conditions with respect to the standard broadcast frequen- 


cies. This is a phenomenon familiar to all radio listeners, resulting 
from reflection of skywave signals at night from the ionized layer in the 
upper atmosphere known as the ionosphere. All AM stations radiate 
both skywave and groundwave signals, at all hours; but during the mid~ 


dle daytime hours these skywave radiations are not reflected in any 
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substantial quantity, and during this portion of the day both skywave 
service and skywave interference are, in general, negligible. But 
during nighttime hours the skywave radiations are reflected from the 
ionosphere, thereby creating the possibility of one station's rendering 
service, via skywave, at a much greater distance than it can through 
its groundwave signal, and at the same time vastly complicating the 
interference problem because of the still greater distance over which 
these skywave signals may cause interference to the signals of stations 
on the same and closely adjacent frequencies. Because of the differ - 
ence between daytime and nighttime propagation conditions, it has been 
necessary to evolve different allocation structures for daytime and 
nighttime broadcasting in the AM band, with many more stations operat- 
ing during the day than at night. 

5. It was recognized years ago that the transition from daytime 


to nighttime propagation conditions, and vice versa, is not an instan- 


taneous process, but takes place over periods of time from roughly two hours 
before sunset until about two hours after sunset, and again from roughly 


two hours before sunrise until some two hours after sunrise. During 
the period of about four hours around sunset, skywave transmission 
conditions are building up until full nighttime conditions prevail; during 
the same period around sunrise skywave transmission is declining, 
until at about two hours after sunrise it reaches a point where it be- 
comes of little practical significance. However, in this case as else- 
where it was necessary to arrive at a single standard to be applied to 
all situations,’ representing an averaging of conditions, and thus to fix 
particular points in time which would be considered the dividing points 
between daytime and nighttime conditions. It was determined that the 
hours of sunrise and sunset, respectively, should be used for this pur- 
pose. Accordingly, the 1938-1939 rules adopted these hours as limita- 
tions upon the operation of daytime stations. Class II stations operating 
on clear channels are required to cease operation or operate under 
nighttime restrictions beginning either at local sunset (for daytime 
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Class II stations) or sunset at the location of the dominant Class I sta- 
tion where located west of the Class II station (for limited-time Class 
II stations). | 
| 
[2229] | 
The same restrictions apply after local sunset in the Case of Class 0 
stations operating on regional channels, which after that time are re- 
quired to operate under nighttime restrictions in order to protect each 
other. With respect to nighttime assignments, the degree of skywave 
service and interference is determined by skywave curves (Figs. 1 and 
2 of Sec. 3.190 of the Rules) giving average skywave values. These 
curves were derived by an analysis of extensive skywave measurement 
data. It was recognized that skywave signals, because of their reflec- 
ted nature, are of great variability and subject to wide fluctuations in 
strength. For this reason, the more uncertain skywave service was 
denominated "secondary" in our Rules, as compared to the steadier, 
more reliable groundwave "primary service", and, for both skywave 
service and skywave interference, signal strength is expressed in | 
terms of percentage of time a particular signal-intensity level is ex- 
ceeded--50% of the time for skywave service, 10% of the time for | 
skywave interference. | 
Allocation Policies 
6. As mentioned, the allocation of AM stations represents a 


balance between protection against interference and the provision of 


opportunity for an adequate number of stations. The rules and policies 
to be applied in this process of course must be based on objectives 
which represent what is to be desired if radio service is to be of | 
maximum use to the nation. Our objectives, as we have stated many 


times, are: | 


(1) To provide some service to all listeners; | 
(2) To provide as many choices of service to as many 


listeners as possible; | 
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(3) To provide service of local origin to as many 

listeners as possible. 
Since broadcast frequencies are very limited in number, these objec- 
tives are to some extent inconsistent in that not all of them can be fully 
realized, and to the extent that each is realized, there is a correspond- 
ing reduction of the possibilities for fullest achievement of the others. 
Accordingly, the Commission has recognized that an optimum allocation 
pattern for one frequency does not necessarily represent the best pat- 
tern for other frequencies, and has assigned different frequencies for 
use by different classes of stations. Some 45 frequencies are assigned 
fr use primarily by dominant Class I-A or Class I-B clear channel 
stations, designed to operate with adequate power and to provide service 


--both groundwave and (at night) skywave-- over large areas and at 


great distances, being protected against interference to the degree 
necessary to achieve this objective. In dealing with these frequencies, 
the objective listed first above--provision of service to all listeners-- 
was predominant; the other objectives were subordinated to it. The 
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Class I stations on these clear channels are protected to their 0.1 
mv/m groundwave contours against daytime co-channel interference. 
With respect to skywave service rendered at night, Class I-A stations 
are the only stations permitted to operate in the United States on clear 
channels specified for Class I-A operation, and so render skywave 
service free from co-channel interference wherever they may be re- 
ceived; Class I-B stations are protected at night to their 0.5 mv/m 
50% time skywave contours against co-channel interference. Since the 
provision of skywave service requires adequate freedom from interfer- 
ence only Class I stations are capable of rendering skywave service. 
But nighttime operation by stations of.other classes of course entails 
skywave interference to groundwave service, interference which is 
substantial unless‘steps are taken to minimize it. 
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7. With respect to other frequencies, these are designated as 


regional or local, and assigned for use by Class II and Class IV sta- 
tions, respectively, stations operating generally with lower power. 

the allocation pattern worked out for these frequencies, the provision 
of long-range service has to some extent been subordinated to the 
other two objectives--assignment of multiple facilities, and assignment 
of stations in as many communities as possible. : 

8. As mentioned, the primary allocation objective to be fol- 

lowed in the allocation of stations on clear channels is the provision of 

widespread service, free from destructive interference. During night- 
time hours, because of the intense skywave propagation then preyailing, 


no large number of stations can be permitted to operate on one of these 
channels, if the wide area service for which these frequencies are as- 
signed is to be rendered satisfactorily by the dominant stations which 
must be relied upon to render it. Therefore, under our long-standing 
allocation rules, on some of these channels no station other than the 
dominant (Class I-A) station is permitted to operate at night, so that 

the I-A station can render service, interference-free, wherever it can 
be received. On the remainder of the clear channels, the dominant 
(Class I-B) stations are protected as described above, and the rélatively 
small number of secondary (Class II) stations permitted to operate on 
these channels at night are required to operate directionally and/or with 
reduced power so as to protect the Class I stations. In the daytime, on 
the other hand, since skywave transmission is relatively inefficient, it 
is possible to assign a substantially larger number of stations on these 
channels. Additional Class II assignments for daytime operation can be 


made without causing destructive interference to the Class I stations or 
to each other, and by their operation provide additional service on these 
channels and additional local outlets for a large number of communities. 
Such additional daytime Class II assignments are appropriate if optimum 
use is to be made of these frequencies, and the Commission has over 


the years made a large number of them. Similarly, on the regional 
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channels many Class II stations have been assigned either to operate 
daytime only or to operate nighttime with directional antennas and/or 
lower power. 

9. Essentially, the question presented for decision in the pres- 
ent Daytime Skywave proceeding is whether our decision [ in 1938- 
1939] to assign stations on the basis of daytime conditions from sunrise 
to sunset, is sound as a basis for AM allocations, or whether, in the 
light of later developments and new understanding, skywave transmission 
is of such significance during the hours immediately before sunset and 
after sunrise that this condition should be taken into account, and some 
stations required to afford protection to other stations during these 


hours. 


[ 2231] 
The History of the Proceeding 
10. The decision reached in 1938-1939 was made after the ac- 
cumulation of a large amount of data and thorough study thereof. 
Since then, there has been a notable increase in the number of stations 


and also the accumulation of additional data and the development of new 


techniques for using it, leading to a better understanding of propaga- 
tion phenomena. In 1947, affidavits were filed with the Commission by 
various clear channel stations alleging that extensive interference was 
being caused to the service areas of these stations during daylight 
hours, from Class II stations whose signals were being reflected from 
the ionosphere so as to create skywave interference. These assertions 
were the basis of appeals to the United States Court of Appeals for the 
District of Columbia, which in one case, on the basis of the claims, 
stayed the effectiveness of a construction permit issued by the Commis- 
sion. In the light of these complaints and the increase in knowledge, 
the Commission recognized the need for a re-evaluation of the prob- 
lems arising during these transitional hours. Accordingly, in May 
1947 the Notice of Proposed Rule Making inthis proceeding was adopted. 
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Hearings were held before a Board of Commissioners in June 1947. 
In December 1947 the Commission consolidated this matter with the 
Clear Channel proceeding (Docket 6741) and Oral Argument was held 
before the Commission in both proceedings. In August 1953 the Com- 


mission severed the present proceeding from Docket 6741. 


[ 2232] | 
The 1954 Report and Order, and Subsequent Developments | 
11. On March 11, 1954, we adopted herein a Proposed Report 
and Order and Notice of Proposed Rule Making. Therein, we des- 
cribed at length the background and history of this matter, and an- 
nounced certain tentative conclusions. These may be summarized as 
follows: (1) the record shows that skywave transmission during the 
transitional hours before sunset and after sunrise is of significant 


amount, and hence Class II stations cause considerable interference 
in some cases during these hours to Class I stations operating onthe 
same frequency (the case of Station WCKY, Cincinnati, was noted par- 
ticularly); (2) it is appropriate to consider correcting limitations only 
with respect to protection of Class I stations, since the record com- 
piled herein dealt chiefly with interference to such stations and since, 
furthermore, the reason compelling the readjustment is the necessity 


of affording some service to all areas and population. This is a primary 
objective in the allocation of Class I stations which are not intended to 
be subjected to extensive interference, whereas in allocation of other 
classes of stations other objectives are of more importance and inter- 
ference is tolerated to a greater extent; (3) Class I stations should be 
protected on the basis of conditions as of sunset minus two ee fur- 
ther limitation on Class II stations being too restrictive and this one 
representing a reasonable balance; (4) such limitation should be con- 
fined to the period of two hours before sunset and two hours after sun- 
rise, and not extended through the remainder of the daylight period, 
because any additional protection during these hours is needless and 
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unwarranted; (5) the protection of Class I stations against skywave in- 
terference during these daylight hours, which is in addition to whatever 
protection is afforded by our present rules concerning groundwave 
service and interference, should be limited to protection from co- 
channel skywave interference, since any adjacent-channel interference 


at SS minus 2 hours is so slight as not to require any protection rule; 
(6) with respect to all hours of the day other than the two hours before 
sunset and two hours after sunrise, existing rules would apply to as- 
signment and the determination of interference, including use of the 
existing skywave curves for determination of nighttime radiations. 

12. To implement these conclusions, we proposed the adoption 
of certain curves and a table (see Report and Order of March 11, 1954, 
Appendix II), from which there could be computed the maximum per- 
missible radiation from a Class II station, on a given frequency and 
at a given distance and azimuth from the 0.1 mv/m groundwave contour 
of the co-channel Class I station, in the direction of that station, dur- 
ing the two hours before sunset and two hours after sunrise. The com- 
putation process involved determining from two sets of curves two 
figures of millivolts per meter (varying with distance from the Class I 
station's 0.1 mv/m contour and azimuth between the stations), multi- 
plying each of these figures by a constant given for each frequency, and 
adding the sum of the two products thus obtained, to get the permissible 
radiation for the Class II station at the given distance and azimuth and 
on the given frequency. Through the use of these curves, the effect of 


frequency is 


[ 2233] 
taken into account in each individual case. We noted that the record 
shows that skywave transmission and interference are substantially 
greater at higher frequencies; therefore, in order to equalize interfer- 
ence conditions across the band (which is desirable especially because 
Class I stations on the higher clear channels are limited in their 
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groundwave service because of poorer groundwave propagation) more 
restriction on Class II stations is required in the higher frequencies 


than on the lower channels. 
13. Our Proposed Report and Order contained other proposals, 
relating to termination of the operation by limited-time Class II stations 
located east of the dominant Class I station during the "bonus hours" 
between local sunset at the location of the Class II station and sunset 
at the location of the Class I station, and relating to a partial lifting: 
of the "freeze" on the processing of applications for facilities on clear 
channels. With respect to the scope of our proposed revisions, in the 
Report and Order itself it was proposed only to apply them to future 
‘authorizations; the question of the applicability of the proposed restric- 
tions to presently existing stations was made the subject of a Notide of 
Further Proposed Rule Making issued at the same time. Lastly, we 
decided that instead of issuing the Report and Order in final form we 
would issue it as a proposal, with comments thereon to be received and 
oral argument held. : 
14. Oral argument on the proposals for prospective assignments 
was held on July 15, 1954. On January 26, 1955, the Commission 
adopted a Notice stating that | 
"| . the Commission is of the present view that the proposal 
of the Commission upon which oral argument was held would 
appear to present a more equitable basis for a change in the 
Commission's Rules than any of the counterproposals submitted 
in the proceeding. Upon such review, however, we are not con- 
vinced that we should make final our judgment in this respect 
without the benefit of the comments which are to be submitted 
in the portion of this proceeding raising the question of the appli- 
cation of any rules that may be adopted to existing stations 
wellasto prospective applications. . ." 
Comments and reply comments were received until May 1, 1955. | 
15. Only two parties to the proceeding supported adoption) 
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Proposed Report and Order. All of the others opposed it, on various 
grounds. There was attack on the conclusions reached as to the exist- 
ence and effect of skywave transmission during the transitional hours 
involved, including assertions that the data used as a basis was inade- 
quate and/or not properly analyzed, that the extrapolation employed 
with respect to time of day and as to distance was not proper, that no 
consideration was given to finite ground conductivity and that ground- 
wave values used were based on soil conductivity values since super- 


seded by a new soil conductivity map. It was 


[ 2234] 
also asserted that no adequate studies of areas and populations which 
would be affected by the proposed rules had been made. Some parties 
urged that the protection proposed is not sufficient, for example, that 
conditions at sunset or SS minus one hour should be considered as the 
basis instead of conditions at SS minus two hours. Many Class II and 
Class III stations urged that their operations should also be protected. 
Other parties urged that too much protection would be afforded; one 
aspect of this attack was upon the concept of affording protection to a 
Class I station's 0.1 mv/m groundwave contour, and it was argued that 
fading, noise, etc., make service out as far as that contour of little 
value in any event. It was also argued that daytime protection standards 
should be worked out and applied to particular situations where neces- 
sary, on a case-to-case basis. It was also urged that our judgment in- 
volved policy considerations which should not be decided out of the con- 
text of the clear'channel proceeding. There was also attack on the Re- 
port and Order on procedural grounds--lack of sufficient notice with 
respect to the proposed changes; that the proposed changes in the In- 
troduction to the Standards were "major" and "substantive" rather than 
"minor" or "editorial", and therefore required a separate rule making 
proceeding; that parties could not comment on the proposed rules with- 
out knowing whether or not they would be retroactive so as to affect 
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their operations; and that the proceeding as pursued amounted to a 
modification of existing license without the required procedures. | 
Decision 

16. Upon review of our 1954 action and the comments concern- 
ing it, we affirm the basic conclusions therein reached. With respect 
to the adequacy of the record and the analysis to support our conclu- 
sions, we believe the showing is sufficient and probative. As we pointed 
out in the Proposed Report and Order (para. 21) a Commission witness 
introduced evidence of 6 years of recordings made on 17 transmission 
paths involving clear channel stations, from which curves have been 
derived. These curves indicate the existence of skywave transmission 
and interference during the transitional hours before sunset and after 
sunrise, and afford a reasonably accurate and suitable tool for deter- 
mining the extent thereof on an average basis. We dealt with certain 
objections to the statistical treatment used (Footnote 12). In paragraph 
22 we referred to two specific examples of the extent of interference 
during these periods, interference suffered by clear channel stations 
WCKY (Cincinnati) and KOA (Denver) from Class II stations in Phila- 
delphia and in Clayton, Missouri, respectively. These examples illus- 
trate the problem. In Footnote 16 of that document we set forth the 
method of extrapolation used with respect to distances of over 1, 000 
miles and frequencies higher than 1500 kc. We affirm our Proposed 
Report and Order in these respects. 

17. As to the degree of protection to be afforded, we are con- 
vinced that the concept which we tentatively adopted in our 1954 deci- 
sion is correct, and that the 0.1 mv/m groundwave contours of Class I 
stations should be protected against that degree of co-channel daytime 
skywave interference which would otherwise exist at sunset minus two 
hours. It is, of course, possible to consider other alternatives, in 
either direction, ranging from 
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protection of the 0.1 mv/m contour at sunset on the one hand, to no 
protection at all on the other. It does not appear that any of these other 
alternatives is to be preferred, keeping in mind the necessity of reach- 
ing an appropriate balance between the objectives of sufficient protec- 
tion and provision for adequate service by a sufficient number of sta- 
tions during daytime hours. It is apparent that this degree of protec- 
tion, based as it is on conditions as of sunset minus two hours, involves 
relatively minor limitations upon Class II stations. These restrictions 
are the least which we can appropriately impose if the service of clear 
channel Class I stations--whose function and purpose is to provide wide- 
spread service to large areas and populations, in furtherance of our 
objective of bringing some service to all--is not to be seriously dis- 
rupted by the great number of daytime operations for which applications 
are now on file and may be expected in the future. For reasons stated 
in our earlier decision and repeated above herein (par. 11) we do not 
extend this protection to other classes of stations, nor do we adopt any 
restrictions designed to afford protection against adjacent-channel day- 
time skywave interference. 

18. As to the method by which the appropriate protection standard 
would be supplied in each case and the resulting restriction determined, 
in our Proposed Report and Order (par. 29) we proposed to adopt per- 
missible-radiation curves, from which the maximum radiation permit- 
ted for a Class II station in the direction of a co-channel Class I station, 
on a given frequency, at a given azimuth from the Class I station, and 
at a given distance from the Class I station's 0.1 mv/m groundwave 
contour, could'be determined. These curves and the accompanying 
tables were set forth in Appendix II of the Proposed Report and Order. 
It has been argued that the computational process involved in the use of 
these curves--which involves obtaining values from two of the three 
charts, multiplying each of the two values thus obtained by a constant 


forthe particular frequency, and adding the sum of the two resulting 
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products--is too complex. This argument must be rejected, because 
we know of no simpler means which can be employed with anything like 
the same degree of accuracy, and the process does not appear unduly 
burdensome. Therefore we adopt the material which was set forth in 
Appendix II of the earlier Proposed Report and Order and is set forth 
again in Appendix I of the present Report and Order. 

| 

[ 2236] 

19. In the 1954 Proposed Report and Order, we Sane to 
apply these restrictions to the transitional periods of two hours before 
sunset and two hours after sunrise. In this connection we rejected 
(Paragraph 28) the concept that the limiting curves should be made ap- 
plicable to the entire daytime period, holding that protection against 
daytime skywave interference during the middle daytime hours is un- 
warranted. We adhere to this determination. Accordingly, the per- 
missible radiation curves adopted herein are applicable during the 
transitional periods of two hours before sunset and two hours after 
local sunrise. 

Scope of Application of the Restrictions 

20. In our earlier Proposed Report and Order, we proposed to 
apply the restrictions outlined to applications for new or changed Class 
II facilities; we left open the question of whether they should be applied 
likewise to existing Class II stations, issuing at the same time a Notice 
of Further Proposed Rule Making on that subject. In that Notice we 
enumerated four classes of existing stations--daytime-only Class 0 s 
limited-time Class II, unlimited-time Class II, and Class I-B stations 
located to the east of other co-channel I-B stations and beginning hight- 
time operation at the hour of sunset at the western Class I-B station. 
We expressed the tentative conclusion that as to existing daytime-only 
and limited-time stations, it was not desirable to apply the proposed 
restrictions to them. We did not express any tentative conclusion as 
to the other two classes of stations involved, and left the whole 
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“ 


question open in the further rule making. 

21. We adhere to the conclusion previously reached tentatively, 
and also conclude that the same considerations apply to the other two 
classes of stations mentioned. The existing stations involved (daytime, 
limited-time and unlimited-time Class II stations, and the easternmost 


of co-channel Class I-B stations) now render significant service, during 


the hours involved, to which listeners have become accustomed and 


come to rely upon. While, as mentioned, use of clear channels by Class - | 


II stations is essentially a secondary use, the stations which have been 
so operating have come to form a significant part of standard broadcast 
service. A fortiori, the same principle applies to the I-B stations in- 
volved. We must also take into account the undoubted value of adequate 
service of local origin. It is to be noted that the contentions made 
herein by those parties urging restrictions against daytime skywave in- 
terference, have for the most part emphasized the effect of such inter- 
ference from proposed or future operations, rather than from the 
smaller number of presently authorized Class II stations. The radia- 
tion restrictions adopted herein are intended primarily to guard against 
the more severe instances of additional skywave interference which 
could result from additional or changed Class II stations on the clear 
channels. 


[ 2237] 

Therefore the rule we adopt herein applies only to new or changed 
facilities to be authorized in the future. It should also be noted that the 
new rule is limited in scope so that the protection afforded by it (apart 
fromthe protection afforded by other rules and policies) extends only 
to United States Class I stations ah 

22. Inour 1954 decision we emphasized that any determination 
reached in this proceeding was subject to whatever decisions might 
ultimately be reached in the Clear Channel Proceeding (Docket No. 
6741). Asa general principle, this caveat still applies; this is one 
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reason why we have maintained a "freeze" on certain classes of appli- 
cations for facilities on clear channels. But that proceeding has been 
recently under active consideration and study, and it is possible at this 
point to make certain tentative judgments therein, as a result of which 
we can limit the classes of applications on which action must continue 
to be deferred. We noted in our 1954 decision herein (paragraph 34) 
that the clear channels allocated for Class I-A operations are much 
more deeply involved in Docket 6741 than are the Class I-B clear chan- 
nels. In the Further Notice of Proposed Rule Making issued in Docket 
6741 on April 15, 1958 (FCC 58-350), we concluded that there should 
be no change in the pattern of assignments on the I-B channels. We 
are today adopting another Further Notice in that proceeding, limited 
to possible assignments on the I-A channels. These developments 
make appropriate at this time certain changes in the scope of the | 
"freeze", in two directions: (1) removing from the freeze those I-B 


frequencies which can have no relation, direct or indirect, to possible 
changes in the I-A structure, and (2) changing the classes of applica- 
tions covered by the freeze so as to reflect the impingement of such 
applications on the possible "clear channel" assignments rather than 
merely their daytime skywave effects. Accordingly, we are adopting 
simultaneously herewith an Order (FCC 59-971) amending Section, 
1.351 of our Rules so as to: (1) make the "freeze" apply pending a 
decision in Docket 6741; (2) remove from the freeze the frequencies 
1500, 1510, 1520, 1530, 1540 and 1560 e;*/ and (3) extend the freeze, 
in the case of applications for changes in existing facilities, to any 
proposal which would increase radiation or change station location. 

| 


37 Daytime skywave interference may also exist between co-channel 
J-B stations. It is conceivable that, under some circumstances, ¢on- 
sideration should be given to mutual protection between such stations 
in order to alleviate such interference. But since we conclude herein 
that no existing stations should be affected, it will be appropriate to 
decide the question of daytime skywave protection in such circumstan- 
ces if and when it arises. 
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3/7 The frequencies 940 kc and 1550 kc are of course no longer under 
the "freeze", having been removed by Order of July 28, 1958, amend- 
ing Section 1.351. 
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"Bonus" Hours of Limited-Time Stations 

23. There remains one further matter. In our 1954 Proposed 
Report and Order, we tentatively concluded (par. 32) that both as to 
existing and as to proposed limited-time Class II stations, these sta- 
tions which are located east of the dominant Class I station and are 
therefore under our present rules permitted to operate after their own 
local sunset time until the hour of sunset at the location of the Class I 
station, should be required to cease operation during these "bonus 
hours" and sign off at local sunset. We pointed out that during this 
"bonus" period 'the transmission path from the Class II station to the 
Class I station is largely one on which nighttime propagation conditions 
prevail, and therefore the resulting interference is substantial and 
should be eliminated. The present rules also permit existing Class I 
stations to operate during nighttime hours, if any, not used by the 
dominant Class I station or stations on the channel. In the main, how- 
ever ,the Class'I stations operate throughout the nighttime hours, and 
thus the latter provision, in itself, is not particularly significant. 

24. Upon review of this matter, we are persuaded that as to 
existing limited-time stations this decision should not be adopted. The 
considerations mentioned above, concerning the value of existing serv- 
ice by daytime’ and limited-time stations, applies equally in these situa- 
tions. Accordingly, we adopt no change in the rules with respect to 
existing limited-time stations. The question remains as to whether 
any new assignment of stations on this basis should be made. We are 
of the view that no further assignments of this character are warranted. 
We pointed out in the Proposed Report and Order the extreme nature of 
the interference which may result from operation during these hours 
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by the Class II station (paragraphs 22 and 32, referring to the Denver- 
Clayton (Mo.) situation). This becomes apparent when it is realized 
that at a moment just before sunset at the location of the Class I station, 
it may be considerably after sunset at the location of the Class I sta- 
tion, and nighttime conditions prevail at that point and over much of 
the transmission path to the west. While to a certain extent the effect 
of this interference would be lessened because new Class II facilities 
would be operating during these hours with facilities limited in accord- 
ance with the rule adopted herein, nonetheless the interference would 
be severe. Accordingly, it appears that we would not be justified in 
authorizing new stations on this basis and thus, except as to the sta- 
tions now licensed, we are removing the provisions of the rules for the 
licensing of limited-time stations; the provisions for the licensing of 
the several other classes of stations being adequate in this respect. 
[ 2239] | 

25. In view of the foregoing, we are amending Sections 3. 23 
(b) and 3.24 (b) of our Rules, adding new Sections 3.38 and 3.187, and 
adding three charts to Section 3.190, to effectuate the conclusions 
discussed above. These changes are set forth in the Appendix hereto. 
Section 3.38 will state in substance that there will be no further limi- 
ted-time authorizations. Section 3.187 will provide in substance that 
no authorization for new or changed Class II facilities will be granted 
if, during the four transitional hours, the radiation of the proposed 
station, in any direction toward the 0.1 mv/m contour of a co-channel 
United States Class I station, will exceed the values obtained by the 
use of that section. Section 3.187 will contain the table, and Section 
3.190 will contain (in addition to the material presently therein) the 
three charts, previously set forth in Appendix II of our 1954 Proposed 
Report and Order, and set forth in the Appendix hereof. | 

26. In our Proposed Report and Order of March 1954 we had 
proposed amendment of Section 3.7 (definition of nighttime") and 
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revision of the Introduction to the Standards of Good Engineering Prac- 
tice (since then codified as Section 3.181). Neither proposed amend- 
ment being necessary to the action taken herein, they are not adopted 
herein. 

ORDER 

27. In view of the foregoing, IT IS ORDERED: 

(1) That, effective October 30, 1959, Part 3 of the 
Commission's Rules is amended as set forth in the Appendix 
hereto; and 

(2) That this proceeding IS TERMINATED. 

FEDERAL COMMUNICATIONS COMMISSION* 


. /s/ Mary Jane Morris 
[SEAL] Secretary 


Attachment. 

Adopted: September 18, 1959 

Released: September 22, 1959 

*See attached concurring statement of Commissioner Lee. 

NOTE: Rules changes herein will be covered by Transmittal Sheet II-1. 
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CONCURRING STATEMENT OF 
COMMISSIONER ROBERT E. LEE 
(Docket 8333) 


I concur in the action taken by the Commission in finalizing this 
proceeding. However, I am of the view that the allocation rules pro- 
posed in 1954 as they apply to restrictions in the radiation of Class I 
stations should have been made final. 

The Commission in 1954 proposed to limit the extent of inter- 
ference which could be caused to Class I stations by placing a limit 
on radiation which would be directed towards their service areas by 
co-channel Class II stations and by other co-channel Class I stations. 
The decision adopted today places a restriction on Class II operations 
without a corresponding restriction on such Class I stations. If we are 
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to protect the service areas of each Class I station from interference, 
I cannot find the logic in permitting interference from an equally ob- 
jectionable and perhaps dominant source--the Class I station sharing the 
channel. | 

Moreover, the Commission, while it grandfathered presently 
licensed Class II limited-time stations in their operation past local 
sunset, refused to consider any new limited-time stations and voided the 
rule providing for such operations. Iam sure that a far greater pres- 
ent and potential source of interference is the present and future opera- 
tions of Class I-B stations which do not utilize the normal means of 
protecting the other Class I-B station with which they share the particu- 
lar frequency but operate with their daytime facilities several hours past 
local sunset. | 

Here again the Commission is inconsistent in that it specifically 
prohibits such future Class II station operations but leaves the door 
wide open for Class I stations to interfere with each other. | 

Our present allocation policies, while affording greater protec- 
tion to Class I stations than given to Class II stations, should not be 
construed to permit one class of station to cause interference that an- 
other class of stations is prevented from causing. | 

Clearly if the public interest requires the adoption of allocation 
rules designed to give protection to the service areas of stations which 
are designed to give broad area coverage, that same public interest re- 
quires the adoption of allocation rules protecting these same service 
areas from a source of interference of far greater potential magnitude 
--the Class I stations which share the I-B channels. | 


[ 2241] 
APPENDIX 
Section 3.23 [ amendment] 
1. Section 3.23 (b) is amended to read as follows: 
(b) Limited time is applicable to Class II (secondary) 
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stations operating on a clear channel with facilities authorized 
before October 30, 1959. It permits operation of the secondary 
station during daytime, and until local sunset if located west of 
the dominant station on the channel, or if located east thereof, 
until sunset at the dominant station, and in addition during night 
hours, if any, not used by the dominant station or stations on the 
channel. 
Section 3.24 | amendment] 
2. Section 3.24 is amended by the deletion of paragraph (h) 
thereof and the addition of the following paragraphs (h) and (i): 
(h) That, in the case of an application for a Class II sta- 
tion, the proposed station would radiate, during two hours fol- 
lowing local sunrise and two hours preceding local sunset,. in 


any direction toward the 0.1 mv/m groundwave contour of a 


co-channel United States Class I station,no more than the maxi- 


mum radiation values permitted under the provisions of Sec. 
3.187. 

(i) That the public interest, convenience and necessity 
will be served through the operation under the proposed assign- 
ment. 

3. The following new Section 3.38 is added: 
Section 3.38 Limited Time Authorizations. 

No authorization for new Class II Limited Time facilities will 
be granted. No authorization for modification of existing Class II 
Limited Time facilities will be granted for a change in frequency, an 
increase in power, a change in antenna radiation pattern, or a change 
in station location. 


[ 2242] 
4. The'following new Section 3.187 is added: 
Section 3.187 Limitation on Daytime Radiation. 
(a) No authorization for new or changed Class II facilities will 
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be granted if the proposed Class II station would radiate, during two 
hours following local sunrise and two hours preceding local sunset, in 
any direction toward the 0.1 mv/m groundwave contour of a co-channel 
United States Class I station, values in excess of those obtained as pro- 
vided in paragraph (b) of this section. | 

(b) To obtain the maximum permissible radiation for a Class 0 
station on a given frequency (f,, ©) from 640 kc through 990 kc, multiply 
the radiation value obtained ray the given distance and azimuth fr m the 
500 ke chart (Figure 9 of Sec. 3.190) by the appropriate interpolation 
factor shown in the Ks column of paragraph (c) of this section; and 
multiply the radiation value obtained for the given distance and azimuth 
from the 1000 ke chart (Figure 10 of Sec. 3.190) by the appropriate 
interpolation factor shown in the Ki 000 column of paragraph (c) of this 
section. Add the two products thus obtained; the result is the maximum 
radiation value applicable to the Class II station in the pertinent direc- 
tions.', For frequencies from 1010 ke to 1580 kc, obtain ina similar 
manner the proper radiation values from the 1000 ke and 1600 ke charts 
(Figures 10 and 11 of Sec. 3.190), multiply each of these values by the 


appropriate interpolation factor in the E's000 and Ky 600 columns in 


paragraph (c) of this section, and add the products. 
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(c) Interpolation factors. 
(1) Frequencies below 1000 kc. (2) Frequencies above 1000 kc. 


f., = K 
640 
650 
660 
670 
680 
690 
700 
710 
720 
730 
740 
750 


500 Kj 000 Pic E’s000 


- 720 0.280 1010 0.983 
- 700 0.300 1020 0.967 
- 680 0.320 1030 0.950 
- 660 0.340 1040 
- 640 0.360 1050 
0.380 1060 
0.400 1070 
0.420 1080 
0.440 1090 
0.460 1100 
0.480 1110 
0.500 1120 
760 0.520 1130 
770 0.540 1140 
780 0.560 1160 
800 . 0.600 1170 
810 . 0.620 1180 
820 ° 0.640 1190 
830 0.660 1200 
840 . 0.680 1210 
850 0.700 1220 
860 ° 0.720 1500 
870 ° 0.740 1510 
880 . 0.760 1520 
890 . 0.780 1530 
900 0.800 1540 
940 ° 0.880 1550 
0.980 1560 
1570 
1580 
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5. Section 3.190 is revised by adding new Figures 9, 10, and 
11 and by amending thetext to read as follows: 
Section 3.190 Engineering Charts. 

This section consists of the following Figures 1, 2, R3, 5, 6, 
6a, 7, 8, 9, 10, and11. 
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Recv'd FCC Oct. 22, 1959] 
[2291] 

PETITION FOR REHEARING 
Now comes Clear Channel Broadcasting Service* (hereinafte: 
referred to as CCBS) by its attorneys, and pursuant to the provisions of 
Section 405 of the Communications Act of 1934, as amended, and Section 
1.191 of the Commission's Rules, respectfully petitions the Commission 
for rehearing of its Report and Order in the above-captioned matter re- 
leased September 22, 1959. In support thereof your Petitioner states as 


follows: | 
1. The Commission's Report and Order adopts amendments to 
Sections 3.23(b) and 3. 24 of the Commission's Rules, adds new Sections 
3. 38 and 3.187 and adds Figures 9, 10 and 11 to Section 3. 190, said 
amendments and additions to be effective October 30, 1959. The changes 
effected by these amendments and additions are: (1) the elimination of 
any new limited time stations on clear channels; (2) the adoption of en- 
gineering rules ostensibly for the purpose of requiring any new or changed 
Class Il facilities on clear channels to provide protection against electri- 
cal interference to Class I stations caused by daytime skywave | 


ET | 
* CCBS was named a party to this proceeding by the Commission's Order 
of May 8, 1947 instituting the proceeding and has participated throughout. 
Its present members consist of the following independently owned, as 
distinguished from network owned, Class I-A stations: KFI, Los Angeles, 
California; WFAA, Dallas, Texas; WSM, Nashville, Tennessee; WHAS, 
Louisville, Kentucky; WHAM, Rochester, New York; WJR, Detroit, 
Michigan; WOAI, San Antonio, Texas; WBAP, Fort Worth, Texas; WWL, 
New Orleans, Louisiana; WHO, Des Moines, Iowa; WSB, Atlanta, Georgia; 
WGN, Chicago, Illinois; and WLW, Cincinnati, Ohio. | 
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during the two hours following local sunrise (SR to SR-/ 2) and the two 


hours preceding local sunset (SS-2 to $S) at the location of the Class II 
| 
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facilities; and (3) the implementation of the new engineering rules through 
the adoption of a formula, chart and curves to be used in determining the 
amount of radiation of new Class II stations will be permitted to transmit 
in the direction of the pertinent Class I stations during the transitional 
hours. 

2. Petitioner recognizes the validity of the Commission's decision 
to permit no new assignments of limited time stations on clear channels 
because of the severe and extreme nature of the interference that would 
be caused to the Class I stations by operation of the limited time stations 
during the hours from local sunset to sunset at the Class I station located 
west of the limited time station. However, with respect to existing limited 
time stations, Petitioner suggests that at least in those instances where 
because of the time differential or distance involved, existing limited 
time stations are causing severe and extreme interference to Class I sta- 
tions in underserved areas, consideration be given by the Commission to 
requiring the limited time stations either to cease operation at local sun- 
set or to restrict radiation in the direction of the Class I stations to a de- 
gree sufficient to afford adequate protection to the Class I stations. 

_ 3. The degree of protection to Class I stations afforded by the new 
engineering rules, formula, chart and curves adopted by the Commission's 
Report and Order in this proceeding released September 22, 1959, is ad- 
mittedly a compromise. As the Commission succinctly states in paragraph 
17 of the Report and Order: 

"As'to the degree of protection to be afforded, we are convinced 
that the concept which we tentatively adopted in our 1954 decision 

is correct and that the 0.1 mv/m groundwave contours of Class I 

stations should be protected against the degree of co-channel day- 

time skywave interference which would otherwise exist at sunset 
minus two hours. It is, of course, possible to consider other al- 

ternatives, in either direction, ranging from protection of the 0.1 
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mv/m contour at sunset on the one hand, to no protection at all 

on the other. It does not appear that any of these other alterna- 
tives is to be preferred, keeping in mind the necessity of reach- 
ing an appropriate balance between the objectives of sufficient 
protection and provision for adequate service by a sufficient num- 
ber of stations during daytime hours. It is apparent that this de- 
gree of protection, based as it is on conditions as of sunset minus 
two hours, involves relatively minor limitations upon Class II 
stations. These restrictions are the least which we can appropri- 


ately impose if the service of clear channel Class I stations - 


whose function and purpose is to provide widespread service to 
large areas and populations, in furtherance of our obj ective of 
bringing some service to all - is not to be seriously disrupted by 
the great number of daytime operations for which applications 

| 


Petitioner fully recognizes "the necessity of reaching an appropriate 


are now on file and may be expected in the future. ***" 


balance between the objectives of sufficient protection and provision for 
adequate service by a sufficient number of stations during daytime hours" 
but respectfully submits that the Commission's Order in this proceeding 
does not, for reasons hereinafter set forth, accomplish an "appropriate 
palance.'t This is so because of two fundamental errors which so dilute 
the degree of protection afforded to Class I-A stations in particular, as 
to make it almost meaningless. As a consequence, "the service of clear 
channel Class I stations - whose function and purpose is to provide wide- 
spread service to large areas and populations, in furtherance of [the 
Commission's] objective of bringing some service to all***" will in fact 
be seriously disrupted unless the errors are corrected. These two fun- 
damental errors are (1) the use of sunset minus two hours as the time 

at which the amount of daytime skywave against which protection will be 
afforded Class I stations is determined; and (2) the use of inaccurate 
diurnal curves based on inadequate data. The effects of these errors 
are hereinafter discussed. | 


[2293] 


256 
Use of Sunset Minus Two Hours as Point of Time 
"Reference for Daytime Skywave ss 
4. In adopting the use of sunset minus two hours as the time at 
which the amount of daytime skywave against which protection will be af- 
forded Class I stations is determined, the Commission ignores 


[2294] 
the fact that the intensity of skywave transmissions builds up very rapidly 
between SS-2 and SS. For example, the diurnal curve, Figure 1, attached 
to the engineering affidavit of Johnie S. Campbell submitted herewith, 
indicates that the intensity of the daytime skywave signal at 500 kc is only 
about 1/13 at SS-2 of what it becomes at SS. The relative increase in in- 
tensity is even greater at 1000 kc, it being only about 1/23 at SS-2 of what 
it becomes at SS: The build up is even greater at 1500 kc, the intensity 
being only about 1/35 at SS-2 of what it becomes at SS. In considering the 
Commission's diurnal curve, Figure 5 of Exhibit 1, Docket 8333, the 
build up during this time period is considerably greater. In the face of 
these extremely rapid increases in daytime skywave field intensity oc- 
curring between SS-2 and SS, it is self-evident that by ignoring this build 
up as the Commission has done in adopting SS-2 as the time reference 
point only slight protection, if any, will be afforded Class I stations. 

5. Table I attached to the engineering affidavit of Johnie S. Camp- 
bell submitted herewith and made a part hereof is a study of the skywave 
limitations to Class I-A stations from existing daytime stations during the 
transitional periods SS-2 to SS and SR to SR-4 2 using the FCC diurnal 
curves (Figure 5 of Exhibit 1) and the permissible daytime radiation 
curves added as Figures 9, 10 and 11 to Section 3.190 of the Commis- 
sion'’s Rules by the Commission's Report and Order released herein on 
September 22, 1959. While this study relates to existing assignments, it 
is nevertheless illustrative and revealing as to the serious disruption 
of the service of clear channel Class I stations that will result from the 
large number of daytime operations proposed in pending applications and 
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to be expected in the future. On the basis of the existing operating powers 


of daytime stations ranging from 250 watts to 10 kw and using the FCC 
diurnal curves based upon the SS-2 ratios | 


[2295] 
adopted by the Commission as its time reference point for daytime | sky- 
wave it will be noted in Column A of Table 1 that in only four instances 
of the 59 daytime operations studied are the daytime operations not! not! en- 
croaching within the normally protected 100 uv/m groundwave contours* 
of the Class I-A stations by sunset; namely, WHKK operating on 640 ke 
with power of 1 kw at Akron, Ohio (Class I-A station KFI, Los Angeles, 
California); KXA operating on 770 ke with power of 1 kw at Seattle, 
Wishington (Class I-A station WABC, New York City, New York); KIEV 
operating on 870 ke with power of 250 watts at Glendale, California (Class 
I-A station WWL, New Orleans, Louisiana); and KJBS operating on 1100 
ke with power of 1 kw at San Francisco, California (Class I-A station KYW 
[formerly WTAM], Cleveland, Ohio. Twelve of the daytime stations studied 
in Column A of Table I are limiting the Class I- A stations by sunset within 
their groundwave contours ranging from 100 to 500 uv/m; 10 are causing 
interference to the Class I-A stations within their 500 uv/m to 1 niv/ m 
groundwave contours; 28 within their 1 mv/m to 2 mv/m groundwave con- 
tours; 4 within their 2 mv/m to 3 mv/m groundwave contours, and in one 
instance to the 3.59 mv/m groundwave contour. It will also be noted in 
Column A of Table I that even by SS-1, 43 of the 59 existing daytime op- 
erations studied are already encroaching within the normally protected 
100 uv/m groundwave contours of the Class I-A stations. Thus, even 
assuming that none of the new daytime operations proposed in pending 
applications or to be proposed in the future will cause no greater inter- 
ference than do the existing daytime assignments on Class I- A channels, 
it is beyond dispute that serious disruption of the service of clear channel 
Class I stations is bound to result on the basis of the Commission’ s Re- 
port and Order released September 22, 1959. 
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6. As a matter of fact it cannot be assumed under the Commis- 
sion’s Order released September 22, 1959 that future daytime 


* Section 3. 182(v) of the Commission's Rules. 
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operations will cause no greater interference to the services of Class I 
stations than do existing daytime operations, for the reason that the Com- 
mission's Order permits substantially greater radiation by daytime sta- 
tions in the direction of Class I stations than is actually being radiated by 
the existing daytime stations at the present time. In Column B of Table I, 
the permissible radiations of the existing daytime stations on Class I-A 
frequencies have! been shown together with the limitations that would re- 
sult from such permissible radiation to the I-A stations at SS-2, SS-1 and 
$S. Here again the calculations shown are based upon the FCC diurnal 
curves and the use of SS-2 as the point of time reference for the daytime 
skywave. Disregarding those instances where the permissible radiation 
exceeds the equivalent of 50 kw*, (the present power limitation for Class 
II stations imposed by Section 3. 22(b) of the Commission's Rules) existing 
stations could increase their radiation in the direction of the Class I-A 
stations to such an extent that in eight instances the daytime operations 
studied would create interference within the 100 uv/m groundwave contours 
of the Class I-A ‘stations at SS-2 with this interference being substantially 

increased by SS-1 and still further increased by SS. A further examination 
of Column B of Table I also discloses that by SS-1 the Class I-A stations 
will be receiving interference from existing daytime operations ranging 


from their.250 mv/m to their .876 mv/m groundwave contours and at SS 


interference ranging fromtheir 1.90 mv/m to their 5 mv/m groundwave 
contours, again disregarding those instances where the permissible radi- 
ation exceeds the equivalent of 50 kw. 

7, The extent of the disruption of the service of clear channel 
Class I-A stations resulting from the Commission's Report and Order 
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released September 22, 1959 may also be expressed in terms of the per- 
centage of the area within the 100 uv/m normally protected ! 

* A minimum effective field of 175 mv/m/kw or 1240 mv/m for 50 kw 
has been used for purposes of this discussion. | 


[2297] | 
groundwave contours that will receive objectionable interference, Sam- 
ple studies in this connection were submitted by CCBS in this proceeding 
under date of April 18, 1955. Those studies are hereby incorporated 
herein by reference. They show, for example, that by sunset 92% of the 
area within the WSM, Nashville, Tennessee, 100 uv/m groundwave 
contour would be receiving objectionable interference from a station lo- 
cated at Baytown, Texas with power of 10 kw. Another sample shows 
that at sunrise 88% of the 100 uv/m groundwave contour of WLW, Cin- 


cinnati, Ohio, would receive objectionable interference from an assumed 
station operating at Orlando, Florida with power of 50 kw. Other samples 
show that at sunrise 83% of the 100 uv/m groundwave contour of WLS, 
Chicago, Illinois, would be receiving objectionable interference from a 
station operating at Henderson, North Carolina with power of 5 kw; ; 84% 
of the area within the 100 uv/m groundwave contour of WLS, Chicago, 
Illinois, would be receiving objectionable interference by sunset from a 
station operating in Oklahoma City, Oklahoma, with power of 5 kw; and 
79% _of the area within the 100 uv/m groundwave contour of WOAI, San 
Antonio, Texas, would be receiving objectionable interference at sunrise 
from a station operating at Evansville, Indiana, with power of 5 kw. 
All of these samples are permissible under the Commission's Order of 
September 22, 1959. 
8. In order to demonstrate the extent of protection that could be 
afforded Class I-A stations by using either SS-1 or SS as the point of 
time reference for daytime skywave, Columns C and D of Table I in- 
clude studies of existing daytime operations showing the extent of inter- 


ference that would be caused by the daytime operations to the Class I-A 
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stations at SS-2, SS-1 and SS if SS-1 (Column C) and SS (Column D) were 
used as points of time reference. These studies are likewise based upon 
the FCC diurnal curves (Figure 5 of Exhibit 1, Docket 8333) and are sub- 
mitted for illustrative purposes only, as an 


[2298] 
indication of what might be expected from new daytime grants in the fu- 
ture. The following comparative tabulation derivedfrom Columns B, C 
and D of Table I demonstrates graphically the lack of protection afforded 
Class I-A stations by use of SS-2 as the point of time reference, as well 
as the extent of added protection to Class I-A stations that could be rea- 
sonably expected from new daytime grants by the use of either SS-1 or 
SS as the point of time reference. 
Comparative Tabulation anc on FCC Report and Order, Docket 8333 


urves 
Number of Existing Daytime Stations Causing InterferencetoI-A Stations 


Extent of Interference Col. 1 (from Col. 2 (from Col. 3 (from 

to Groundwave Service Col.B, Table I) Col.C, Table I) Col. D, Table!) 

of Class I-A Stations PointofTime Point of Time Point of Time 
ReferenceSS-2* Reference SS-1** Reference SS*** 


SS-2 SS-1 SS SS-2 SS-1 SS SS-2 SS-1 SS 


Between 100 uv/m 
and 500 uv/m 10 0 0 9 35 0 o 10 


Between 500 uv/m 
and 1 mv/m 0 36 23 


Between 1 mv/m 
and 2 mv/m 


Between 2 mv/m 
and 3 mv/m 


Between 3 mv/m 
and 4 mv/m 


Between 4 mv/m 
and 5 mv/m 


In excess of 5 mv/m 
Totals 
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* This column analyzes only 46 daytime operations contained in the 
Study embraced in Table I, inasmuch as the remaining 13 of the 59 oper- 
ations studied are shown to have permissible radiation values in excess 
of the equivalent of 50 kw (1240 mv/m) and have been disregarded. 


** This column analyzes 58 of the 59 daytime operations. In only one 
instance is the permissible radiation in excess of the equivalent of '50 kw. 


***This column analyzes all 59 daytime operations, inasmuch as in no 
instance is the permissible radiation in excess of the equivalent of ae kw. 
[2299] | 

9. As shown in the foregoing tabulation, under the Commission’ s 
SS-2 point of time reference, at SS-2 eight of the 46 daytime operations 
contained in this analysis are already causing interference to Class I-A 
stations between their 100 uv/m and 500 uv/m groundwave contours; by 
SS-1 ten of the daytime operations are causing interference between the 
100 uv/m and 500 uv/m groundwave contours of Class I-A stations and 
the remaining 36 daytime operations analyzed are causing interference 
within the 500 uv/m groundwave contours of the Class I-A stations; and 
by sunset two of the daytime operations are causing interference between 
the 1 mv/m and 2 mv/m groundwave contours of the Class I-A stations; 
18 are causing interference between the 2 my/m and 3 mv/m groundwave 
contours of the Class I-A stations; 13 are causing interference between 
the 3 mv/m and 4 mv/m groundwave contours of the Class I-A stations 
and another 13 are causing interference between the 4 mv/m and 5 mv/m 
groundwave contours of the Class I-A stations. By contrast, as shown 
in Column 2, if the point of time reference of SS-1 were used, the daytime 
operations would cause no interference within the 100 uv/m groundwave con- 
tours of Class I-A stations at SS-2; by SS-1 nine daytime operations would 
cause interference between the 100 uv/m and 500 uv/m groundwave| contours 
of Class I-A stations; and by sunset 35 of the 58 daytime operations analyzed 
would be causing interference between the 100 uv/m and 500 uv/m ground- 
wave contours of Class I-Astations and the remaining 23 daytime operations 
would be causing interference tothe Class I-A stations within their 500 


uv/m groundwave contours. As shown in Column 3, if the point of time 
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reference of SS were to be adopted, only ten of the 59 daytime operations 
studied would cause interference within the 100 uv/m groundwave contours 
of Class I-A stations by SS and in no case would this interference encroach 
within the 500 uv/m groundwave contours of the Class I-A stations. 
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Use of Inaccurate Diurnal Curves Based On 
Inadequate Data 


10. As Petitioner has consistently urged in this proceeding, it is 
of the utmost importance that the diurnal curves from which permissible 
daytime radiations for Class II stations during the transitional hours are 
evolved be as accurate as possible from available data. The FCC diurnal 
curves (Figure 5 of Exhibit 1) are exclusively extrapolations for the time 
periods prior to SS-1 and are not supported in any way by measured data. 
On the other hand, CCBS engineers have evolved diurnal curves (Figure 1 
attached to the engineering affidavit of Johnie S. Campbell submitted here- 
with) which give consideration to measured data of daytime skywave field 
intensities prior to SS-1. Petitioner respectfully submits that the CCBS 
diurnal curves, particularly at SS-2, are more accurate than the FCC 
diurnal curves and should, therefore, be adopted by the Commission. In 
paragraph 16 of the Report and Order released September 22, 1959, the 
Commission finds that "With respect to the adequacy of the record and 
the analysis to support our conclusions, we believe the showing is suffi- 
cient and probative." Continuing, the Commission finds that "a Commis- 
sion witness introduced evidence of six years of recordings made on 17 
transmission paths involving clear channel stations, from which curves 
have been derived. These curves indicate the existence of skywave trans- 
mission and interference during the transitional hours before sunset and 
after sunrise and afford a reasonably accurate and suitable tool for de- 
termining the extent thereof, on an average basis." Petitioner respect- 
fully takes issue with the above-quoted findings. As previously stated, 
the FCC diurnal curves for the time periods prior to SS-1 are not sup- 
ported in any way by measured data. They are pure extrapolations from 
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| 
curves based on measured data for suntime hours between SS-1 and 
Ss -42. These extrapolations disregard entirely the trends of diurnal 


curves of daytime skywave field intensities during hours prior to SS-1, 
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which trends are evidenced by analyses prepared by CCBS engineers 
of more than 24, 000 hours of data from the Commission's files and are 
reflected in the CCBS diurnal curves. (See Exhibit 2, Docket 8333, 
Introductory Statement and Figures 1 - 77 inclusive.) The fact that the 
extrapolations in the FCC diurnal curves were subject to question was 
admitted by the Commission engineering witness (R. 74-75). Further- 
more, the existence of the trend of diurnal curves as reflected in the 
CCBS diurnal curves for suntimes prior to SS-1 is confirmed by| Figure 
2 of Exhibit 1, Docket 8333, which was identified by a Commission engineer - 
ing witness and which represents a diurnal curve based upon an analysis 
of measured data over a seven year period on 820 kc. The CCBS§ diurnal 
curves as compared with the FCC diurnal curves show clearly that the 
daytime skywave field intensities are substantially stronger at the lower 
frequencies (500 kc), slightly stronger at the mid-frequencies (i, 000 kc), 
and weaker at the high frequencies (1500 kc) at SS-2 than shown on the 
FCC diurnal curves. | 

11. Table II attached to the engineering affidavit of J ohnie Ss. 
Campbell submitted herewith and made a part hereof is a study of the 
skywave limitations to Class I-A stations from existing daytime stations 
during the transitional period SS-2 to SS and SR to SR # 2 using the 
CCBS diurnal curves (Figure 1 attached to the Campbell affidavit). 
This study, when compared with the study contained in Table I shows 
that even greater disruption to the service of Class I-A stations during 
the transitional periods will occur than is indicated in the study contained 
in Table I based upon the FCC diurnal curves. While the study relates to 
existing assignments, as does the study contained in Table I, it is also 


illustrative and revealing as to the serious disruption of the service of 
| 
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clear channel Class I stations that will result from the large number of 
new daytime operations expected in the future. As an indication of the 
greater interference that may be expected to the service of Class I-A 


[2302] 
stations by applying CCBS diurnal curves rather than the FCC diurnal 
curves, attention is directed to the fact that all approximate limitations 
under all conditions shown on Table II are greater than shown on Table I 
for the frequency range 640 ke - 830 kc inclusive at SS, 640 ke - 1210 ke 
at SS-1 and 640 ke - 1160 ke at SS-2. This is further confirmation of the 
fact that the daytime skywave field intensities are generally higher in the 
frequency range in which Class I-A stations operate than is indicated by 
the FCC diurnal curves. 

12. In Column B of Table II the permissible radiations of the ex- 
isting daytime stations on Class I-A frequencies have been shown together 
with the limitations that would result from such permissible radiation to 
the I-A stations at SS-2, SS-1 and SS, based upon the CCBS diurnal curves 
and the use of SS-2 as the point of time reference for daytime skywave. 
Disregarding those instances where the permissible radiation exceeds the 
equivalent of 50 kw (1240 mv/m), this tabulation shows that in 38 instances, 
as compared with 8 instances by using the FCC diurnal curves (see para- 
graph 6 supra), the daytime operations would create interference within 
the 100 uv/m groundwave contours of the Class I-A stations at SS-2 with 
this interference being substantially increased by SS-1 and still further 
increased by SS. Column B of Table II also discloses that by SS-1 the 
Class I-A stations will be receiving from existing daytime operations, 
interference ranging from their . 269 mv/m to their .952 mv/m ground- 
wave contours (as compared with a range of .250 mv/m to . 876 mv/m 
when calculated on the basis of the FCC diurnal curves - see paragraph 6 
supra). At sunset Column B discloses interference to Class I-A stations 
ranging from 1.09 mv/m to 5.09 mv/m (as compared with a range of 1. 90 
mv/m to 5 mv/m using the FCC diurnal curves - see paragraph 6 supra). 
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These latter comparisons also disregard those instances where the 
permissible radiations exceed the equivalent of 50 kw. 


[2303] 
13. Columns C and D of Table II include studies of existing 


time operations similar to those contained in Columns C and D of Table I 
except that these studies are based upon the CCBS diurnal curves (Figure 

1 attached to the Campbell affidavit). These studies also are submitted 
for illustrative purposes as an indication of what might be expected from 
new daytime grants in the future. The following comparative tabulation 
derived from Columns B, C and D of Table II shows the lack of protection 
afforded Class I-A stations on the same basis as the comparative tabula- 
tion in paragraph 8 supra except that it is based on the use of CCBS diurnal 


curves instead of the FCC diurnal curves. | 


Comparative Tabulation Based on FCC Report and Order, Docket 8333 
BS Diurnal Curves 


Number of Existing Daytime Stations Causing InterferencetoI-A Stations 
Extent of Interference Col. 1 (from Col. 2 (from Col. 3 (from 
to Groundwave Service Col.B, Table Il) Col.C, Table II) Col.D, Table II) 


of Class I-A Stations Point of Time Point of Time Point of Time 
Reference SS-2* References SS-1** Reference SS*** 


§S-2 SS-1 SS_ SS-2 SS-1 SS -2 SS-1 Ss 


Between 100 uv/m 
and 500 uv/m 


Between 500 uv/m 
and 1 mv/m 


Between 1 mv/m 
and 2 mv/m 


Between 2 mv/m 
and 3 mv/m 


Between 3 mv/m 
and 4 mv/m 


Between 4 mv/m 
and 5 mv/m 


0 
In excess of 5 mv/m 0: 108 
Totals 4 
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* This column analyzes only 46 daytime operations contained in the 
Study embraced in Table II inasmuch as the remaining 13 of the 59 oper- 
ations studied are shown to have permissible radiation values in excess 
of the equivalent of 50 kw (1240 mv/m) and have been disregarded. 


** This column analyzes 58 of the 59 daytime operations. In only one 
instance is the permissible radiation in excess of the equivalent of 50 ‘kw. 


*** This column analyzes all 59 daytime operations inasmuch as in no 
instance is the permissible radiation in excess of the equivalent of 50 kw. 
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14. By comparing the immediately preceding tabulation with that 
appearing in paragraph 8 supra, it is clearly evident that in the frequency 
range to which Class I-A stations are assigned (640 ke - 1210 kc) sub- 
stantially greater interference to Class I-A stations at SS-2 will result 
by use of the CCBS diurnal curves rather than by use of the FCC diurnal 
curves. Specifically, by using the FCC diurnal curves and SS-2 as the 
point of time reference, only 8 Class I-A stations will be receiving inter- 
ference within their 100 uv/m groundwave contour at SS-2 as compared 
with 38 Class I-A stations at SS-2 if the calculations were based upon 
CCBS diurnal curves. It is, of course, true that at SS-1 and at SS the 
FCC and CCBS diurnal curves are in closer agreement and this agreement 
is reflected by further comparisons between the two tabulations at SS-1 
and at SS utilizing SS-2, SS-1 and SS as points of time reference. 


Application of Report and Order To 
Existing Class If Stations 
15. With respect to the Commission's conclusion to exclude exist- 


ing daytime operations from the restrictions adopted by the Commission's 
Report and Order released September 22, 1959, Petitioner reiterates its 
position on this matter as expressed in its comments filed herein on April 
18, 1955. As therein stated, Petitioner recognizes that to apply full pro- 
tection to clear channel stations at sunset would be a substantial burden 
upon existing daytime stations now operating on clear channels. However, 
in order to cause the least possible deterioration of service to Class I 
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stations and to place the least possible burden upon existing Class II sta- 
tions on clear channels, Petitioner urges that an allocation study be under- 
taken to determine which Class II stations can be changed from their 
present Class I channels to other Class I or Class II channels to accom- 
plish a minimum mileage separation of 1200 miles between existing Class 
I and Class II stations. | 
[2305] | 

16. WHEREFORE, the premises considered, Petitioner respec 
fully requests the Commission to rehear the above-entitled matter and 
upon such rehearing to: ! 

(1) Require existing limited time stations now causing inter- 
ference to Class I stations (located west of the limited time sta- 
tions) within their 100 uv/m groundwave contours during the 
transitional periods and between local sunset and sunset at the 
Class I station in areas not receiving primary service from other 
classes of stations to cease operation at local sunset or to re- 
strict radiation in the direction of the Class I stations during the 
transitional periods and between local sunset and sunset at the 


Class I station to a degree sufficient to protect the 100 uv/m 


groundwave contour of the Class I station. 

(2) Achieve a more realistic compromise between the . obj ec- 
tives of sufficient protection to Class I stations and provision for 
adequate service by a sufficient number of daytime stations through 
the adoption of engineering rules, formula, chart and curves to be 
applied to new or changed Class II stations, reflecting SS as the 
point of time reference for daytime skywave and reflecting the 
CCBS diurnal curves in lieu of the FCC diurnal curves. This may 
be achieved by adopting permissible radiation curves similar to 
those submitted by Petitioner as Figures 6 - 17, inclusive, at- 
tached to its Brief filed herein on July 8, 1954, but modified to 
reflect the corrected CCBS diurnal curves submitted herewith as 


[2305] 


268 


Figure 1 attached to the Campbell affidavit. 
(3) Undertake an allocation study with respect to 


[2306] 
existing Class II stations as outlined in paragraph 15 supra. 
17. A Petition for Stay of the Commission's Report and Order is 
being filed simultaneously herewith. 
Respectfully submitted, 


CLEAR CHANNEL BROADCASTING 
SERVICE 


By /s/ Reed T. Rollo 
Reed T. Rollo 


/s/ R. Russell Eagan 
R. Russell Eagan 


of 
Kirkland, Ellis, Hodson, Chaffetz & 
Masters 
800 World Center Building 
Washington 6, D. C. 


October 22, 1959 Its Attorneys 


COUNTY OF DAVIDSON) 
) ss: 
STATE OF TENNESSEE ) 


Johnie S: Campbell, having been first duly sworn on oath, deposes 
and says as follows: 

1. Thatihe is employed by WSM, Inc., licensee of standard broad- 
cast station WSM, Nashville, Tennessee, in the capacity of supervisor, 
WSM transmitter; 

2. That! station WSM is a member of the Clear Channel Broadcast- 
ing Service; 

3. That attached hereto, marked Figure 1, is a graph prepared 
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as of 12 February 1958 by him and Lucien E. Rawls, then employed by 
WSM, Inc. as a radio engineer, on which have been plotted 10% diurnal 
curves for the frequencies 1500 kc, 1000 ke and 500 ke, with the ordinate 
representing the ratio E/E SS# 2 (MP) and the abscissa representing sun 
time from sunset minus 2 hours (SS-2) to sunset plus 2 hours (sS#2). 
These diurnal curves were evolved as follows: ! 
Figure 92 of Exhibit 2 of FCC Docket 8333 is a 10% diurnal 
curve developed by CCBS engineers from data which had been col- 


lected by the Commission engineering 
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staff analyzing field strength measurements taken during) 1943- 44 
over the following paths: | 

1) WLW, Cincinnati, Ohio (700 kc) - Atlanta, Georgia 

2) WLW, Cincinnati, Ohio (700 kc) - Baltimore, Maryland 

3) WLW, Cincinnati, Ohio (700 kc) - Grand Island, Nebraska 

4) KFI, Los Angeles, Cal. (640 kc) - Grand Island, Nebraska 

5) WFAA, Dallas, Texas (820 ke) - Grand Island, Nebraska 

6) WCCO, Minneapolis, Minn. (830 ke) - Grand Island, Nebraska 

7) KOA, Denver, Colorado (850 kc) - Grand Island, Nebraska 
At the time Figure 92 was prepared (1947) it was believed that, be- 
cause of rather scarce data, the accuracy of the curve would be 
improved by using data near 700 ke (i.e., 640 ke, 820 ke, 830 ke 
and 850 kc) even though there might be some frequency effect in the 
data. | 

Figure 78 of Exhibit 2 of FCC Docket 8333 is a graph demon- 
strating frequency effect at various suntime hours for 10% skywave 
values. At the time this graph was submitted (1947) it was pointed 
out that it was based on meager data but that in the opinion of CCBS 
engineers it did represent a fair indication of the build up of sky- 
wave fields at various frequencies during late afternoon! and early 


‘evening hours. 


[2308] 
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By applying the ratios contained in Figure 78 to the 


[2309] 

10% diurnal curve (Figure 92), 10% diurnal curves for 500 kc, 
1000 ke and 1500 ke were prepared by CCBS engineers and sub- 
mitted as CCBS Diurnal Curves, marked Figure No. 5 of the 
Appendix to the CCBS Brief of July 8, 1954 in Docket 8333. 

Later studies by CCBS engineers indicated that the diurnal 
curve shown in Figure 92 should not contain data for paths other 
than those for WLW. The KFI - Grand Island path was considerably 


‘longer than those for the other stations and the 1943 - 1944 data ex- 


hibits some two-point reflection effect. In addition, the frequency 
effect is now thought to be sufficient to exclude data on the WFAA - 
Grand Island, WCCO - Grand Island and KOA - Grand Island paths. 
Accordingly, a new 10% diurnal curve was developed using only 

700 ke data. Data on the three WLW curves used in preparing 
Figure 92 were used along with data taken over two paths (WLW - 
Marietta, Georgia and WLW - Grand Island, Nebraska) during 

1938 - 1939 when WLW was operating with 500 kw of power. All 

of these paths include both East - West and North - South directions 
and include distances of from 375 to 755 miles. 


[2310] ; 
The 10% diurnal curve for 700 ke was submitted as Exhibit 2 of 
CCBS Opposition Comments filed in Docket 12, 274 (re extended 
hours for daytime stations) on May 19, 1958. 

The attached Figure 1 was then derived by applying the ratios 
contained in Figure 78 of Exhibit 2, Docket 8333 to the 10% Diurnal 
Curve for 700 ke (Exhibit 2 of Docket 12, 274). 

4. That affiant has prepared a study, hereto attached marked 


Table 1, of the skywave limitations to Class 1-A stations from daytime 
stations during the transition periods SS-2 to SS (and SR to SR #2) using 


on 
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he FCC Diurnal Curve, showing limitationsfrom present assignments, 
limitations under proposed FCC curves which are based on SS-2 ratios, 
limitations under the FCC curves if based on SS-1 ratios and limitations 
under the FCC curves if based on SS ratios. | 

5. That affiant has also prepared a study, hereto attached, marked 
Table Il, showing the same information as Table 1, except using ‘the CCBS 
Diurnal Curve to calculate the limitations to the Class IA stations pREseune 1 
hereto attached). 

6. That all the facts stated herein and the calculations ai graphs 
contained in the attachments hereto, are true and correct to the best of his 
knowledge and belief. 

/s/ Johnie S. Campbell 
[surat 19th day of October, 1959] | 


10 % DIURNAL CURVES 


(Derived from Fig. 78 of Exhibit 2, FCC Docket No. 8333 ae 
yes average of five WIW recording paths: Paes & 
Atlanta, Baltimore, Grand Island, Neb.,from Winter 'l3 -Fall "hi 
(Marietta, Ga., Grand Island, Neb., April '38 - March *39 (500 KW.) 


fable I 


STUDY OF S, W. LIMITATIONS TO CLASS I-A STATIONS FROM 
DAYTIME STATIONS DURING TRANSITION PERIODS: SS~2 to SS (AND SR to SR # 2) 
(Using FCC Diurnal Curves, Figure 5 of Exhibit 1, Docket 8333) 
This Study shows: A - Approximate limitations from present assignments, B - Approximate limitations 
under FCC curves based on SS - 2 ratios, C ~ Approximate limitations under FCC curves if based 
on SS - 1 ratios, ard D - Approximate limitations under FCC curves if based on SS ratios. 


(As of April 30, 1954) 
Call A B Cc 


Frege Class Class Location Assignment Present Present mv/m Permissible mv/m Limitations Permissible mv/m Limitations Permissible mv/m Limitations 

kes, I-A Il KW: Radiation Limitation to Radiation to I-A's at: Radfation to I-A's at: Radiation to I-A's at: 

. of II I-A's at: mv/m for (FCC Proposal) mv/m for mv/m for 

ny/m $S-2 SS-1_ SS SS-2 Ratios SS-2__SS-1___SS_SS-]_Ratios SS-2 SS-1__SS SS Ratios SS-2 SS-1_|SS 

Los Angeles,Cal,. 50 
Aves, Tove 5 436 206 .045 .272 2930 | 2039 .330 1,840 396 2005 .041 e001 .006 .038 
Akron, Ohio I 195 2001 .007 .044 7488 0274 1,670 1010 2005 .037 2001 .005 .034 
Normand, Oklahoma 1 195 e005 4041 .250 1596 - 0256 1.550 215 2006 045 001 .057 ,043 
Nesivilie, Tenn. 50 | 
Baytown, Texas e25 97.5 .010 .075 .462 2700 4,3 2012 .093 2002 .015 .095 
New York, NoYo 
Omaba, Nebraska 
Greeavilie, S.C. 
Tellas, Texas 
At-lenta, Georgia 
Baltimere, Md. 
Grand Island, Neb. 
Pertamouth, N.B, 
Durant, Oklaboma 
Portland, Oregon 
Clarksburg,W.Va. 


138 2003 .026 .159 «328 1.980 2006 .044 2001 .007 .041 
436 2945 349 2.120 2694 4.220 2013 .098 2002 .015 ,092 
195 -031 .240 1,460 e457 2.770 2006 .049 2077 466 


195 2625 .179 1.080 | 660 4,000 013 .091 e015 093 
195 2012 .C8i 2459 2.770 009 .062 O11 4065 
195 2009 055 2459 2.770 2009 .062 2011 .064 
97.5 010 .072 2542 3.260 2010 .073 2012 074 
617 -003 .022 2269 1.630 .005 .038 -006 039 
195 2030 219 2794 4.780 2015 .109 -018 4110 


i 
on 
w 


A B Cc D | 

Freq.'Class Class Location Assignment Present Present mv/m Permissible mv/m Limitations Permissible mv/m Limitations Permissible mv/m Limr{tations 
kes, I-A II EW: Radiation Limitation to Radiation to IeA's at: Radiation to I-A's at: Radiation to I-A's| at: 

of II IeA's at: mv/m for (FCC Proposal) mv/m for mv/m for | 

SS-2__SS-1 SS SS-2 Ratios SS-2  SS-1 SS __SS-1 Ratios SS-2 SS-]1_ SS SS Ratios SS-2 SS-1 | SS 


4 


760 WJR Detroit,Michigan 
Tarboro, N.C. 

770 WABC New York,NY. 
Minne2yolis,Minn, 
Northfield, Minn. 
St.Louis, Mo. 
Seattle, Wash. 
Chicago, Illinois 
Norfolk, Nebraska 
Dunn, N.C. 


195 e03L .232 1.370 627 20097 .727 4,280 82 2013 .097 .575 15 2002 ,018 105 


| 

436 e021 4154 .897 1107 | 0953 2391 2.280 2008 .056 .327 26 2001 .009 1.053 

436 e021 4154 .897 1098 | 053.388 2.260 157 2007 .055 .323 26 001 .CO9 053 

195 2011 4080 .467 1026 | 2058 .425 2.480 2008 ,061 .352 24 2001 .020 .058 

195 2001 .006 .034 9550 | 040 .292 1.700 2006 .042 .243 223 -001 .007 040 
| 


195 047 = .338 2.000 | 098 .711 4.200 «007 .049 .293 9 002 .016 .092 
195 028 .203 1.200 098 .712 4.210 .014 .099 .585 16 -002 .017 098 
Forest City, N.C. 195 038 .259 1.530 109 .787 4,660 -015 .109 .643 14 -003 .018 .109 
Stillwater, Okla. 97.5 .018 .133 .784 2112 +.809 4.780 -O15 .112 .659 14 .003 .019 114 
Arlingion, Va. 195 032 .232 1.370 095 .690 4,080 -013 .095 .563 14 -002 .027 .098 
Dalias, Texas 
Chicago, Illinois 436 052.387 2.210 091 .675 3.850 -012 .092 .523 18 002 .016 091 
Chicago, Illinois 436 645 .335 1.910 088 .648 3.690 .012 .089 .506 20 -002 .015 
Evansville, Ind. 97.5 .016 .121 .692 093.692 3.950 2013 .094 .536 13.4 .002 .017 , 
Columbus, Ohio 436 035 .256 1.460 070 = .515 2.940 009 .070 .399 20 2002 .013 | 
Minneapolis ,Minn. 
Kennett, Missouri 195 021 .153 .880 122 =.866 4.980 017 .122 .701 15 -002 .017 | 
New York, N.Y. 195 010 .074 .424 056 .395 2.270 008 .056 .320 25 -001 .009 
Lonisvilie, Ky. 
Mobile, Alabama 195 036 .271 1.550 115.876 5.000 2016 120 .6384 15 -003 .021 | 
New EBzitsin,Conn. 195 025 .187 1.070 076 =.580 3.310 010 .082 .467 15 .002 .014 
Stroudsburg, Pa. 97.5 .017 .127 .723 087.657 3.750 O12 .090 .516 12 2002 ,016 | 


Prey PROP 


° 
N 
ie) 
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Cc 

Freq. Class Class Location Assignment Present Present mv/m Permissible mv/m Limitations Permissible av/m ene Permissible mv/m Limitations 
kes. I-A| II RW: Radiation Limitation to Radiation to I-A's at: Radiation to I-A's at: Radiation to I-A's at: 
e 


of II I-A's at: wmv/m for (FCC Proposal) mv/m for uv/m for 

uv/m $S-2_ SS-1 SS $S-2 Ratios | S$S-2 sS-1 SS $S-1 Ratios SS-2 ss-1 SS SS Ratios SS-2 $5-1 $5 | 

WoL New Or).eans, La. 50 
Glendale, Cal. 97.5 .002 .012 .066 2510 034 .271 1.520 346 .005 .038 .213 61 -001 .007 .037 


E. Lansing, Mich. 436 032 .255 1.430 1260 -091 .726 4.070 174 .013 .102 .569 31 -002 .018 .101 
chaca, New York 195 008 .064 .358 1371 056 450 2.520 189 2007 .062 .347 % -001 .011 .062 
Kannavolis, N.C. 195 2027. .218 1.220 559 2077 —-.612 3.430 77 011 .084 .473 4 002 .015 
Fort Worth,Texas 97.5 .022 .1781.000 372 086 .684 3.830 51 2012 .094 .524 9 -002 .017 
Parmville, Va. 195 018 .144 .805 663 061 .488 2.730 91 .008 .067 .376 16 .001 .022 

New York, N.Y. 
Clinton, N.C. 
Worthington ,Ohio 
Chicago, Illinois 
Henderson, N.C. 
OklahomaCity, Okla. 
Pittsburgh, Pa. 
Los Angeles, Cal. 
Carbondale, Ill. 
Peocia, Illinois 
Des Moines, Iowa 
Dallas, Texas 
Cleveland, Ohio 
San Francisco,Cal. 195 .002 .013 .064 3761 249 1.230 -006 .039 .007 
Carrollton, Ga. 97.5 .028 .171 .848 392 689 3.410 2020 .108 -020 
Herrstead, Ga. 97.5 .038 .2341.160 236 -568 2.810 -014 .089 2017 
Bethlehem, Pa. 97.5 .043 .268 1.090 205 -560 2.270 .014 .088 2016 


195 .067. .312.1.770 473 113.756 4.290 66 016 .106 .599 12.003 .019 
436  .095 .632 3.590 434 094 .629 3.570 61 —-.013 088 .502 11-002 .016 


195 040 .272 1.520 472 -096 .657 3.680 -013 .090 12 .017 
195 037 .252 1.420 513 -097 .665 3.730 -013 .091 .017 


436 004 .025 .135 4303 2036 .249 1.340 005 .036 .007 
195 -046 .3201.720 313 .074 .515 2.770 -010 .074 .013 
195 2052 .363 1.950 288 2076 .536 2.870 2011 .076 ~015 


195 -044 .293 1.660 430 ' 096 .647 3.600 014 .095 .018 


5 
1 
1 
225 
1 
50 
1 
5 
50 
1 
1 
50 
5 
1 
1 
50 
1 
50 
1 


Cail A B Cc 
Freq. Class Class Location Assignment Present Present mv/n Permissible mv/m Limitations Permissible mv/m Limitations Permissible 
kes. I-A II EW: Radiation Limitation to Radiation to I-A's at: Radiation to Radiation 
I-A's at: mv/m for (FCC Proposal) mv/m for nv/m for 
SS-1_ SS __SS-2 Ratios SS-2 SS-1l SS__SS-1 Ratios SS SS Ratios 


1120 KMOX St. Louis, Mo. 

Bethesda, Md. 2154 .770 485 2.410 
Buffalo, N.Y. -333 1.660 520 2.590 
Cleburne, Texas 161 803 -567 2.820 
SaltLakeCity,Utah 

Chicago, Illinois 250 1,210 250 1.200 
Rochester, NewYork 

Jacksonville, I11l. «287 1.370 -473 2.260 
Philadelphia, Pa. 

Centralia, Ill. 234 1.110 402 1.900 
Saginaw, Mich. -399 1.890 520 2.460 
Wadesboro, N,C. -496 2.350 616 2.910 
Springfield, Ohio 227 1.080 -539 2.550 2019 .088 


Table II 


STUDY OF S, W. LIMITATIONS TO CLASS I-A STATIONS FROM 
DAYTIME STATIONS DURING TRANSITION PERIODS: SS-2 to SS (AND SR to SR # 2) 


This study shows: A - Approximate limitations from present assignments; 
B - Approximate limitations based on SS - 2 ratios; C - Approximate 
limitations if based on SS - 1 ratios; and D - Approximate limitations if 
based on SS ratios. (Using CCBS Diurnal Curves, Figure 1 hereto attached) 
(As of April 30, 1954 - Revised October 7, 1959) 


j A B Cc D 
Freq. Class Class Location Assignment Present Present mv/m Permissible mv/m Limitations Permissible mv/m Limitations Permissible mv/m Limitations | 
jkcs. I-A II RW: Radiation Limitation to Radiation ito I-A's at: Radiation to I-A's at: Radiation to I-A's at: 
of II I-A's at: mv/m for (FCC Proposal) mv/m for uv/m for | 
ny/m $S-2_ SS-1 _SS___$S-2_ Ratios $8-2 SS-1 _SS__SS-l Ratios $S-2 SS-1_ SS SS_ Ratios SS-2 3S-1 SS | 
Los Angeles, Cal. 
WOL Ames, Iowa 436 021 .052 .317 2930 2142) 351 2.14 396 019 .047 .287 62 003 .007 .043 
WHKK Akron, Ohio 195 036 .008 .050 7488 128 = .318 1.95 1010 -017 .043 .261 159 -002 .007 .040 
WNAD Normand, Oklahoma 195 019 .048 .289 1596 e119 =.298 1.81 215 021 .053 .320 34 -003 .008 .049 
Nashville, Tenn. 
Baytown, Texas -035 .090 .532 908 324 =.836 4.95 121 110 .661 2012 .018 .109 
New York, N.Y. 
Omsha, Nebraska 012 .030 .180 147.380 2.24 229 051 .300 003 .008 .046 
Greenville, S.C. 2157 404 2.39 887 313.803 4.77 122 e113 .671 007 .017 .103 
Dallas, Texas -108 .278 1.65 -205 .529 3.14 414 057 .334 035 .088 .527 
Atlanta, Georgia 
Baltimore, Md. -067 .208 1.15 2247 770 4.25 100 -107 .587 006 .018 .098 
Grand Island,Neb. 031 .095 .520 0172) =.537 2.95 150 073 .400 -004 .013 .069 
Portsmouth, N.H. -025 .076 .420 172) .537 2.95 188 -073 .400 -004 .013 .068 
Durant, Oklahoma -027 .084 .460 -203 .633 3.47 100 -085 .468 -005 .014 .079 
Portland, Oregon -078 .025 .136 -096 .315 1.73 2045 .244 2002 .007 .041 
Clarksburg, W.Va. 084 .256 1.4 -281 .929 5.09 96 ~130 .702 -001 .021 .116 


Page 2 


Call A B Cc D 
Freq. Class Class Location ‘Present Present nv/m Permissible mv/m Limitations Permissible mv/m Limitations Permissible mv/m Limitatio é 
kes. I-A II Radiation Limitation to Radiation | to I-A's at: Radiation to I-A's at:. Radiation to I-A's at:|° 
of II I-A's at: mv/m for (FCC Proposal) wmv/m for mv/m for 
mv/n SS-2 SS-1 SS __SS-2 Ratios SS-2 SS-1 SS SS-1 Ratios SS-2 SS-l_ SS SS Ratios _SS-2 SS-l_ SS 
Detroit, Mich. 
Tarboro, N.C. 
New York, N.Y. 
Minneapolis ,Minn. 
Northfield ,Minn. 
St.Louis, Mo. 
Seattle, Washington 
Chicago, Illinois 
Norfolk,Nebraska 
Dunn, N.C, 
Forest City,N.C, 
Stillwater, Okla. 
Arlington, Va. 
Dallas, Texas 
Chicago, Illinois 
Chicago, Illinois 
Evansville, Ind. 
Columbus, Ohio 
Minneapolis,Minn, 
Kennett ,Missouri 
New York, N.Y. 
Lovisville, Ky. 
Mobile, Alabama 195 e082 .290 1.55 2940 4.99 2128 2023 
New Britain,Conn. 195 -056 .200 1.06 622 3.29 087 2045 
Stroudsburg, Pa. 97.5 .038 .135 .721 2704 3,75 2097 


195 079.262 1.44 627 825 4.54 82 e111 .608 020 .111 


436 052.172 =. 939 436 2.39 -063 -010 
436 2052. .172— «6 939 2433 2.37 62 -010 
195 027.089 = .490 | 2475 2.60 067 O11 
195 -002 .007 .036 | 2326 1.78 2047 .008 


195 113.384 2.08 803 4,37 -056 2017 
195 -068 .195 1.24 | 803 4.37 2112 2019 
195 087 .293 1.59 2891 4,84 123 .021 
97.5 .044 .150 .814 -918 4.97 «126 2021 
195 078 .262 1.43 2781 4.24 108 018 


Her YP Pe 


b 


436 e119 .420 2.23 732 3.90 .099 2017 
436 103 .363 1.94 2704 3.75 096 2016 

97.5 .037 .131 .702 754 4.00 102 -018 
436 078 .278 1.48 561 2.97 .076 2014 


wMuUNe 
So 


195 047.168 =. 887 2952 5.05 134 2018 
195 014 .081 429 434 2.31 2052 -010 


rPreyrreyy 


WCPS 
KUOM 
WCAL 
WEW 

KXA 

WJAG 
WCKB 
WBBO 
KSPI 
WARL 
WAIT 
WCBD 
WIKY 
Wwosu 
KBOA 
wNyc 
WKAB 
WENB 
WVPO 
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Call — — = aD eS | 

Freq. Class Class Location Assignment Present Present mv/m Permissible mv/m Limitations Permissible mv/m Limitations Permissible mv/m Limitations 

kes. I-A II KW: Radfation Limitation to Radiation — to I-A's at: Radiation to I-A's at: Radiation to I-A's at: 
of II I-A's at: mv/mfor — (FCC Proposal) mv/m for uv/m for 


mv/m $S-2 8-1 SS SS-2 Ratios’ SS-2__SS-1__SS $S-1 Ratios SS-2__SS-1 SS___SS_Ratios $3-2__ SS-1_S3 


870 WL New Orleans, La. 50 | 
Glendale, Cal. 013 .064 2510 ‘077. .290 1.49 346 O11 .041 .209 61 002 .007 .036. 
E.Lansing, Mich. 273.540 1260 ',207  .781 4.01 174 .029 .109 .561 31 .005 .019 .100 
Ithaca, New York 069 .353 1371 128 .482 2.48 189 2017. .066 .343 34 003.012 .062 
Kannapolis, N.C. -233 1.20 559 175 «.654 43.38 77 024 .091 .466 14 004 .016 .C85_ 
Fort Worth,Texas 052.191 .983 372 ',195 .731 3.77 51 .026 .101 .517 9 .005 .017  .091 
Farmville, Va. .042 .154 .793 663 139 .523 2.69 91 019.072. «371 16 004 .013 .065 
New York, N.Y. 
Clinton, N.C, 088 .339 473 ',215 .819 66 .030 .115 .585 12 005 .021 .106 
Worthington, Ohio 180 .690 3. 434 '.179 4.682 3. 61 2025 .096 .491 11 004 .017 .088 | 
Chicago, Illinois 
Henderson, N.C, 076 .238 472 ' -182 698 2025 .095 .491 12 .004 .018 .091 : 
Oklahoma City,Okla. 268 1. 513 '.185 .704 3. 025.096 .494 13 005 018 .0389 | 
Pittsburgh, Pa. l 


Los Angeles, Cal. .026 4303 ' 055 257 008 .037 .176 115 001 .007 033 | 
Carbondale, Ill. -332 313 .133 .532 016 .076 .365 8 003.013 2065 | 
Peoria, Illinois 374 288 ' 4,118 .550 2. 016 .079 .377 .003 .015 .074) 


DesMoines, Iowa 
Dallas, Texas 2333 430 2149 731 022 .107 .494 .004 .020 .094) 
Cleveland, Ohio 
San Francisco,Cal. 014 .059 3761 ' 045 .261 .007. .041 .179 2001 .008 .036 
Carrollton, Ga. 225 97.5 180 .785 392 2125 726 020 .113 .492 004 021 -050 | 
Hempstead, Ga. -25 97.5 246 1.08 236 103.594 016 .093 .408 003 .018 .077| 
Bethlehem, Fa. 225 97.5 282 1.23 205 ' .102 .588 -016 .092 .403 .003 .017 + .076 


Freq. crash ass 
kes. I-A IL 


Assignment Present 


Buffalo, N.Y. 
Cleburne, Texas 
SaltLakeCity,Utah 
Chicago, Illinois 
Rochester ,New York 
Jacksonville, Il. 
Philadelphia, Pa. 
Centralia, Il. 
Saginaw, Mich. 
Wadesboro, N.C. 
Dayton, Ohio 


& & 


mer sr sss rns 


A 


Present mv/m 


Radiation Limitation to 
I-A‘s at: 


SS-1 


SS 


Permissible 
Radiation 
uv/m for 


mv/m Limitations Permissible mv/m Limitations Permissible mv/m Limitat. 
to I-A's at: Radiation 
(FCC Proposal) mv/m for 


Cc 
to I-A's 


ss-1 


at: 


Radiation 
mv/m for 
SS _ Ratios 


SS-2 


D 
to I-A’s at 


SS-1 
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[Adopted Oct. 21, 1959] 
SUPPLEMENTAL REPORT AND ORDER 
By the Commission: Commissioners Hyde, Lee, and Craven aneett: 


1. The Commission has under consideration its Report and Order 
adopted herein on September 18, 1959 (FCC 59-970, released September 
22, 1959; 27 FCC 587; 18 Pike & Fischer R.R. 1845; 24 F. R. 7758), in 
which we adopted certain amendments to Sections 3.23 (b) and 3. 24 of 
the Commission's Rules, added new Sections 3. 38 and 3.187 to the Rules, 
added new material to Section 3.190, and ordered that this proceeding is 
terminated. The changes in the Rules were all made effective October 
30, 1959. : 

2. Upon further consideration of the Daytime Skywave proceeding 
and our decision therein, we are of the view that certain additional changes 
in our Rules are necessary and appropriate in order to achieve proper and 
complete resolution of this matter. These are: (1) clarification of the 
language of the new Section 3. 187 (a) so as to define the pertinent vertical 
angles of radiation which are to be considered in applying the restrictions 
on operation during the two hours after sunrise and the two hours before 
sunset; (2) modification of the same section So as to permit changes in 
existing Class II facilities which, while not conforming to the new restric- 
tions, would not result in daytime skywave interference greater than that 
from the present facilities; (3) similar modification of the restriction on 
changes in existing Class II Limited Time facilities (Sec. 3.38); and (4)a 
clarifying amendment to Section 3. 87 relating to pre- -sunrise operation 
by Class II stations. Accordingly, on our own motion, pursuant to Sec- 
tion 1. 16 of our Rules, we set aside those portions of Paragraph 27 of 
our September 18 Report and Order, and of the Appendix thereto, which: 
(1) make all of the changes in the Rules effective October 30, 1959; (2) set 
forth the text of new Sections 3. 38 and 3. 187; (3) order the proceeding 
terminated. The present Supplemental Report and Order covers these 
matters; in all other respects our September 18 Report and Order is af- 
| 


firmed. 
| 
| 
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3. The pertinent vertical angles involved. In our March 1954 
Proposed Report and Order herein (FCC 54-333, 10 Pike & Fischer R. R. 
1541) we stated (Paragraph 30) that the proposed permissible-radiation 


curves 


[2372] 

would permit radiation "at or below the values given by these curves in 
the vertical angles below the pertinent angles” during the four transitional 
hours. In Footnote 17 of the same document we indicated that the "pertinent 1 
angles” mentioned were those obtained by application of Curve 4 of Figure 
6a of the Standards of Good Engineering Practice (now Figure 6a of Section 
3.190 of the Rules). Our Report and Order issued herein on September 18 
did not contain any specific reference to the vertical angles to be considered 
in applying the permissible-radiation curves. 

4. Upon further consideration, we are of the view that the deter- 
mination reached in 1954 concerning this matter is correct, and that in 
each case the portion of the vertical radiation pattern to which the daytime 
skywave restrictions should be applied is that up to and including the perti- 
nent angle as indicated by Curve 4 of Figure 6a. It appears that this will 
afford an adequate degree of protection against daytime skywave interfer- 
ence. It might be argued that portions of the vertical angle higher than the 
"pertinent angle" indicated by Figure 6a should also be considered, and 
applicants be required to show compliance with the daytime skywave re- 
strictions at such higher angles. But such a rigid requirement we believe 
to be undesirable, especially because if it should be adopted our Rules 
would present the anomaly of requiring @ more complete showing of pro- 
tection with respect to daytime skywave radiation than with respect to 
nighttime skywave radiation (which is of course much greater), since the 
latter is evaluated over the portion of the vertical angle up to the pertinent 
angle as indicated by Figures 6 or 6a (See Section 3. 185 of the Rules). 
Therefore, we adopt herein the decision on this matter announced in our 
1954 Proposed Report and Order. Accordingly, we are amending Section 
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3. 187(a) by the addition of the words "at or below the pertinent vertical 
angle determined from Curve 4 of Figure 6a of Section 3.190" immediately 
after the words "Class I station” in subparagraph (1) of that paragraph. 

5. Changes in facilities not resulting in increased daytime skywave 
interference: As set forth in the Appendix to our September 18 Report and 


Order, Section 3. 187(a) precludes the authorization of any new Class I 
facilities and of any changes in facilities, unless the proposed operation 
would comply with the new daytime skywave restrictions. Upon further 
consideration, we conclude that this rule is unduly restrictive as to changes 
in facilities, in that it would preclude authorizations for changes in Class I 
operations which, while not meeting the new restrictions, would in fact 
cause daytime skywave interference less than, or no more than, the pres- 
ent mode of | 
[2373] 
the Class II station's operation. Therefore we are revising Section 3.187 
(a) so as not to preclude grants of changed facilities where there would be 
no increase in daytime radiation toward the co-channel Class I station, or 
material decrease in the distance to that station's normally protected con- 
tour, even though such changes would not conform to the new daytime radi- 
ation restrictions. The rule as amended also provides that where an exist- 
ing Class II station is authorized to make changes which increase daytime 
radiation toward the co-channel Class I station (but do not involve changes 
in frequency or material reduction in distance to that station), the radiation 
during the transitional hours may remain the same as that now radiated in 
such directions, even though higher than the level otherwise permitted 
under the daytime skywave restrictions. 


6. Restrictions on changes in existing Limited Time Class. u facil- 
ities: As set forth in the Appendix to our September 18 Report and order, 


new Section 3. 38 of our Rules states in substance that no substantial changes 
in the facilities of existing Class II Limited Time stations will be authorized. 


Upon further consideration, the rule as set forth appears unduly restrictive, 
| 
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for reasons similar to those just set out with respect to new Section 3.187. 
Accordingly, we are revising new Section 3.38 to permit future changes 
in the facilities of existing Limited Time stations which do not involve 
changes in frequency or a material reduction in distance to the co-channel 
U. S. Class I station, or increases in radiation toward such Class I sta- 
tion during the "bonus hours" after local sunset. 

7. Restriction on pre-sunrise operation by Class II stations: Under 
Section 3.87 of the Rules Class II stations complying with conditions set 
out therein may operate prior to local sunrise with "their authorized daytime | 
facilities". The amendment to Section 3.87 adopted herein merely makes 
it clear that restrictions applicable under Section 3.187 to post-sunrise 
operations apply to pre-sunrise operations under Section 3.87. 

8. Section 3. 23(b) is also amended so as to change the date speci- 
fied therein. 


[2374] 
9. In view of the foregoing, IT IS ORDERED: 

(1) That Paragraph 27 of the Report and Order adopted herein 
on September 18, 1959 (FCC 59-970) IS SET ASIDE, insofar as it makes 
the changes in the Commission's Rules effective October 30, 1959, insofar 
as it orders new Sections 3. 38 and 3. 187 added to the Rules as set forth 
in the Appendix thereto and amends Section 3.28(b), and insofar as it or- 
ders this proceeding terminated; and the Appendix to said Revort and Order | 
is set aside insofar as it sets forth the text of amended Section 3. 23(b) and 
new Sections 3. 38 and 3. 187; 

(2)' That Sections 3. 23(b) and 3. 87 of the Commission's Rules 
are amended as set forth in the Appendix hereto; 

(3)' That new Sections 3. 38 and 3.187 are added to the Com- 
mission's Rules as set forth in the Appendix hereto; 

(4) That those changes in the Commission's Rules set forth 
in the Appendix to the September 18, 1959 Report and Order herein which 
have not been set aside in the present Supplemental Report and Order, and 
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the changes in the Rules set forth in the Appendix hereto, are effective 
November 30, 1959; | 
(5) That in all other respects the Report and Order siabptea 
herein on September 18, 1959 (FCC 59-970) IS AFFIRMED; and 
(6) That this proceeding IS TERMINATED. 


FEDERAL COMMUNICATIONS 
COMMISSION 


/s/ Mary Jane Morris | 
[SEAL] Mary Jane Morris, Secretary. 


Attachment 

Adopted: October 21, 1959 
Released: October 28, 1959 
NOTE: Rules changes herein will be covered by Transmittal Sere I-2. 


[2375] 
APPENDIX | 
§ 3. 23(b) is amended to read as follows: | 


§ 3.23 Time of operation of the several classes of stations. 
* * * * * | 
(b) Limited time is applicable to Class II (secondary) 
stations operating on a clear channel with facilities authorized 
before November 30, 1959. It permits operation of the sec- 
ondary station during daytime, and until local sunset if located 
west of the dominant station on the channel, or if located east 
thereof, until sunset at the dominant station, and in addition 
during night hours, if any, not used by the dominant station 
or stations on the channel. 
The following new § 3.38 is added: 
§ 3.38 Limited time operation. 
(a) Starting November 30, 1959, no authorization will be 
granted for: 
(1) A new Limited Time station; 
(2) A Limited Time station operating on a changed fre- 
quency; 
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(3) A Limited Time station with a new transmitter site 
materially closer to the 0.1 mv/m contour of a co-channel 
U. S. Class I station; or 

(4) Modification of the operating facilities of a Limited 
Time station resulting in increased radiation toward any 
point on the 0.1 mv/m contour of a co-channel U. S. Class I 
station, during the hours after local sunset in which the Lim- 
ited Time station is permitted to operate by reason of location 
east of the Class I station. 

3. § 3.87 is amended by the addition of the following paragraph (e): 

§ 3.87 Program transmissions prior to local sunrise. 
* * * * * 

(e) Restrictions imposed by Section 3.187 on daytime op- 
erations shall apply to pre-sunrise operation under this section. 


[2376] 
4, The following new § 3.187 is added: 
§ 3.187 Limitation on daytime radiation. 

(a) (1) Except as otherwise provided in subparagraphs (2) 
and (3) of this paragraph, no authorization will be granted for 
Class II facilities if the proposed facilities would radiate, dur- 
ing the two hours after local sunrise and the two hours before 
local sunset, toward any point on the 0. 1 mv/m contour of a 
co-channel U. S. Class I station, at or below the pertinent 


vertical angle determined from Curve 4 of Figure 6a of § 3.190, 


values in excess of those obtained as provided in paragraph (b) 
of this section. 

(2) The limitation set forth in subparagraph (1) of this 
paragraph shall not apply in the following cases: 

(i) Any Class II facilities authorized before November 30, 
1959; or 

(ii) For Class If stations authorized before November 30, 
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1959, subsequent changes of facilities which do not role ve 
a change in frequency, an increase in radiation toward any 
point on the 0.1 mv/m contour of a co-channel U. S. Class I 
station, or the move of transmitter site materially closer 
to the 0.1 mv/m contour of such Class I stations. | 
(3) If a Class II station authorized before November 30, 
1959, is authorized to increase its daytime radiation in any 
direction toward the 0.1 mv/m contour of a co-channel U. S. 
Class I station (without a change in frequency or a move of 
transmitter site materially closer to such contour), it may 
not, during the two hours after local sunrise or the tw ) hours 


before local sunset, radiate in such directions a value ex- 
ceeding the higher of: | 

(i) The value radiated in such directions with facilities 
last authorized before November 30, 1959, or ! 

(ii) The limitation specified in subparagraph (1) of this 
paragraph. 
(b) To obtain the maximum permissible radiation for a 
Class II station on a given frequency (fx) from 640 ke through 
990 ke, multiply the radiation value obtained for the given dis- 

tance and azimuth from the 500 ke chart (Figure 9 of §/3. 190) 
by the appropriate interpolation factor shown in the K500 col- 
umn of paragraph (c) of this section; and multiply the radiation 
value obtained for the given distance and azimuth from the 1000 
ke chart (Figure 10 of § 3.190) by the appropriate interpolation 
factor shown in the Ki 000 column of paragraph (c) of this sec- 
tion. Add the two products thus obtained; the result is the 
maximum radiation value applicable to the Class II station in 
the pertinent directions. For frequencies from 1010 ke to 
1580 kc, obtain in a similar manner the proper radiation val- 
ues from the 1000 ke and 1600 ke charts (Figures 10 and 11 of 


§ 3.190), multiply each of these values by the appropriate 


288 


interpolation factor in the K' 1000 and Ry 600 columns in 
paragraph (c) of this section, and add the products. 


[2377] 
(c) Interpolation factors. 
(1) Frequencies below 1000 kc. 


fee K500 


720 
700 
680 
660 
640 
620 
600 
. 580 
560 
540 


coosssssseseseeessssSsS 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
. 0. 
0. 


0. 880 


S 
$e) 
© 
° 
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[ 2378 ] 
(2) Frequencies above 1000 kc. 


K'1000 


0.983 
0. 967 
0.950 
0.933 
0.917 
0.900 


r[Adopted December 9, 1959] 
‘ MEMORANDUM OPINION AND ORDER 
By the Commission; Commissioners Hyde and Craven absent. 


1. The Commission has before it for consideration: 
(1) Its Report and Order (FCC 59-970), in this proceeding, 
adopted September 18, 1959, released September 22, 1959, 
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Supplemental Report and Order (FCC 59-1072), adopted October 
21, 1959, released October 28, 1959. 

(2) Petitions for reconsideration of our Report and Order 
herein (and in some cases also petitions for stay of the effective 
date of the changes in the rules adopted herein), and for recon- 
sideration of our action of the same date amending Section 1.351 
of our Rules (the "freeze" rule), filed by the following parties as 
licensees, or representing licensees, of Class I stations, and in 
general seeking limitations on the operation of Class II stations 
greater than those which we adopted in our Report and Order and 
Supplemental Report and Order: 

(a) Clear Channel Broadcasting Service (CCBS) 

(b) Columbia Boradcasting System, Inc. (CBS) 

(c) Crosley Broadcasting Corporation, licensee of Station 

WLW, Cincinnati. 


(a) National Broadcasting Company, Inc. (NBC) 

(e) Radio Service Corporation of Utah, licensee of KSL, 
Salt Lake City. 

(8) Petitions for reconsideration of that portion of our 


[2400] 

Report and Order dealing with Limited Time stations and adding 
new Section 3. $8 to our Rules, filed by the licensees of five Lim- 
ited Time Class II stations -- KJBS, San Francisco, KPOP, Los 
Angeles, KXA, Seattle, WNYC, New York City, and WOSU, Co- 
lumbus, Ohio. For the most part, the position of these parties 
that new Section 3. $8 is too restrictive has been met by our ac- 
tion, in our Supplemental Report and Order, modifying the limita- 
tions imposed by this section. Some of these parties also request 
a stay of this portion of our Report and Order. 

(4) Opposition to Petitions for Reconsideration or Rehearing 
and for Stay and Motion to Accept Late Filing, filed November 5, 
1959, by Daytime Broadcasters Association. 
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[2401] 
| 


2. The above referenced Report and Order and Suppleme ntal 
Report and Order terminate the instant proceeding and, in substance, 
modify Part 3 of the Commission's Rules so as to: (1) render applicable 
to authorizations for new Class II stations and certain specified modifi- 
cations of existing Class II operations on U. §. Class I channels, a cri- 
terion designed to limit interference to the service of the Class I stations 
on these channels caused by daytime skywave radiation from co-channel 
Class II stations; (2) preclude authorization of new Limited Time stations 
and of certain specified modifications of existing Limited Time operations; 
(3) impose certain limitations upon pre-sunrise operation by new Class 0 
stations and existing Class II stations with changed facilities. 


3. The criterion referred to in the preceding paragraph comprises 
a set of permissible radiation charts for 500 ke,1000 kc., and 1600) PRS 
respectively, and a procedure for determining therefrom the maximum 
radiation which a Class II station operating on a particular frequency is 
permitted to direct, during the two post-sunrise and two pre- -sunset hours, 
along a radial of particular azimuth, for a particular distance to the 
nearest point on the 0.1 mv/m contour of a co-channel U. S. Class I 
station. This criterion was included in the Commission's Proposed Re- 
port and Order Notice of Further Proposed Rule Making and Order 
(FCC 54-333), adopted March 11, 1954, released March 12, 1954, where- 
in its derivation and the reasons for its selection from among thie)rarious 
possible criteria are discussed at length. In the Report and Order adopted 
on September 12, 1959, the Commission affirmed both the need for a 
criterion applicable to the limitation of daytime skywave interference to 
Class I stations, and the preferability of this particular criterion over 
all alternatives. | 
| 
[2401] | 
4. Clear Channel Broadcasting Service, in support of itd Peti- 
tion for Rehearing, states that: (1) '....at least in those instances 
where because of the time differential or distance involved, existing 
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limited time stations are causing severe or extreme interference to 
Class I stations in underserved areas, consideration [should] be given... 
to requiring the [existing] limited time stations either to cease operation 
at local sunset orto restrict radiation in the direction of the Class I sta- 
tions to a degree sufficient to afford protection to the Class I station"; 

(2) "....two fundamental errors. ..So dilute the degree of protection 

[to be] afforded Class I-A stations in particular, as to make it almost 
meaningless... These...are the use of sunset minus two hours as the 
time at which the amount of daytime skywave against which protection 
will be afforded Class I stations is determined, and the use of inaccurate 
diurnal curves based on inadequate data."" CCBS includes data illustrat- 
ing the greater degrees of protection which would be afforded Class I 
stations by limitations based on sunset minus one hour and sunset condi- 
tions respectively, and notes that, even at sunset minus two hours, there 
would be instances of objectionable skywave interference under the terms 
of the Commission's limiting standard. CCBS also states that: "....the 
Commission's diurnal curves for time periods earlier than SS-1 are not 
supported in any way by measured data. They are pure extrapolations 
from curves based on measured data for suntime hours between SS-1 and 
ss #2... [and] disregard entirely the trends of daytime skywave field 
intensities during hours prior to SS-1... The fact that the extrapolations 
in the FCC diurnal curves were subject to question was admitted by the 
Commission engineering witness (R. 74-75)... The CCBS diurnal curves 


[which are based on Commission measurements] as compared with the 


FCC diurnal curves show clearly that the daytime skywave field intensities 
are substantially stronger at the lowest frequencies (500 kc), slightly 
stronger at the mid-frequencies (1000 ke), and weaker at the high fre- 
quencies (1500 kc) at SS-2 than shown on the FCC diurnal curves... 
[Accordingly] it is clearly evident that in the frequency range to which 
Class I-A stations are assigned (640 kc-1210 ke) substantially greater 
interference to Class I-A stations at SS-2 will result by use of the CCBS 
diurnal curves..." CCBS proposes sunset as the point of time reference 
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for daytime skywave and CCBS diurnal curves as a basis for Limitation 

in lieu of the FCC diurnal curves; (3) "...an allocations study [should] 

be undertaken to determine which Class II stations can be changed from 

their present Class I channels to other Class I or Class I channels to 

accomplish a minimum mileage separation of 1200 miles between existing 

Class I and Class II stations..." | 
5. CCBS requests that: (1) The Commission's Report and Order, 

adopted September 18, 1959, be stayed pending final action on its Petition 

for Rehearing; (2) action on applications involving Class I frequencies be 

stayed until final action by the Commission on all timely filed petitions 

for rehearing or reconsideration of the Commission's Report and Order in 

Docket No. 8333 or final action in Docket 6741, whichever is later, and 

that Section 1.351 be amended to so provide. 


id 
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6. Columbia Broadcasting System, in support of its Petition for 
Reconsideration, states that: (1) "....the proposed Rules are based upon 
an erroneous evaluation of skywave snopapanten conditions at the hour se- 
lected as the basis for protection. ...they are predicated on the assumption 
that at sunset minus 2 hours, skywave propagation varies considerably 
with frequency. .... While there is no dispute that during the period of 
rapid build-up in the value of skywave transmissions from sunset minus 
2 hours until full nighttime conditions are reached skywave propagation 
may vary with frequency essentially as assumed by the Commission, there 
is no data in the record with respect to any such variation at sunset minus 
two hours. Accordingly, it is inappropriate for the Commission to have 
concluded. ...that at sunset minus 2 hours skywave propagation varies 
with frequency. The determination of conditions at that time was, in turn 
based upon an extrapolation of data for later periods. This extrapolation 
excluded consideration of pertinent data for the period preceding sunset 
minus 2 hours - data which suggest that the value of skywave transmis- 
sions at sunset minus 2 hours may, in fact, be greater... [than assumed 
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by the Commission] at least at the lower frequencies. .. [Thus], under the 
Commission's assumption, the proposed Rules may impose little or no 
restrictions on Class II stations on lower frequencies. .."; (2) daytime 
skywave limitation should be based on mileage separation alone, without 
regard to frequency; (3) alternatively, daytime skywave limitation should 
be based on sunset minus 1 hour conditions, in view of the "....well de- 
fined and generally accepted frequency effect..." at that time; (4) the 


Commission should create an industry committee to assist it in reviewing 
the data in the record and studying any new data which may be available; 
(5) as an interim measure, pending the report of such committee, the Com- « 


mission might adopt, if indicated, the 1600 ke or most restrictive limita- 
tion from its standard and apply this limitation to all frequencies. 

7. Crosley Broadcasting Corporation licensee of Station WLW, 
Cincinnati, Ohio, states, in support of its Petition for Reconsideration or 
Rehearing, that: (1)..."a modification of license of Class I stations would 
result should the proposed amended rules be adopted... [as] these radiation 
curves do not afford the necessary protection to Class I stations... during 
the transition period. This is based upon the fact that these curves were 
predicated upon propagation conditions two hours after sunrise and two 
hours prior to sunset. Thus, there are a total of four hours of the normal 
broadcast day during which a varying degree of co-channel daytime inter- 
ference to Class I stations would be permitted to exist.... To accomplish 
adequate protection to Class I stations.... it is necessary to consider the 
propagation conditions at the times of sign-on and sign-off of the Class I 
stations..." (2) "....the permissible radiation curves were obtained 
from time periods when these diurnal curves were extrapolated. The ac- 
curacy of extrapolations are questioned in view of the engineering data 
contained in the modified CCBS diurnal curves.... Likewise, it should 
be noted that the Commission's engineering witness who testified in this 
proceeding admitted that the extrapolations were subject to question...." 
In its Request for Stay Order, Crosley Broadcasting Corporation submits 
that "no loss of service would result to any existing broadcast station, 
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[and] conversely, the adoption of the Commission's Report and order and 


the resulting amendment of the rules would permit the consideration of 
additions and/or changes in Class I | 


[2403] ! 
broadcasting facilities and the same would be prejudicial to the interests 
of Class I stations pending the consideration and finalizing of this proceed- 
ing." | 

8. National Broadcasting Company, Inc. in the above-referenced 
Petition for Reconsideration and Stay, claims that: (1) "The Report and 


Order is neither supported by nor in accordance with reliable, probative 


and substantial evidence, but is inconsistent with such evidence of rec- 
ord.... Since the Commission has chosen to protect the 0.1 mv/m 
groundwave of Class I stations near the beginning of the skywave trans- 
mission period (sunset minus two hours), the validity of the permissible 
radiation curves as of that time is of crucial significance in this proceed- 
ing...the Commission's expert engineering witness testified that r shee nee 
plot of the ratio of the field intensity in the second hour before sunset to 
the field in the second hour after sunset did not define a trend line, and 
so afforded us no sound basis for extending the diurnal curve... -to hours 
earlier than the first hour before sunset’ (Official Report of Proceedings 
June 4, 1947, pp 14-15); [and] that the extensions of the curve represent 
‘extrapolations' and were not drawn on the basis of measured data. . 

Thus, although the Commission's own expert witness testified that there 


was 'no sound basis for extending the diurnal curve... .to hours earlier 


than the first hour before sunset’, the Commission nevertheless adopted 
.these very curves.... The Commission's own measurment$ submitted 

in this proceeding. ... show that that portion of the diurnal curves relating 

to the second hour before sunset is invalid. The skywave field intensity 

measurements made by the Commission nd introduced into this proceed - 

ing included measurements for the second hour before sunset [which] . 

were not used inthe preparation of the diurnal curves from which the Cone 


mission established the working points of its present proposal, but NBC has 
| 
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prepared a graph showing the lack of correlation between the [extrapo- 
lated portion of the FCC[ curve and the ['Commission’s own'] measured 
values.... [Thus] the Commission's own data in this record shows that 
the use by the Commission .... of the 'extrapolated" portions of the di- 
urnal curves is without engineering justification...." (2) "The Report 
and Order is inconsistent with the public interest, convenience and ne- 
cessity in that the permissible radiation curves adopted therein would 
violate the very standards of protection which the Commission states it 
is seeking to establish.... The permissible radiation curves are in 
error and thereby permit higher interfering signals, as much as five 
times greater than anticipated, by Class II stations operating at the 
lower frequencies.... All the Commission measurements indicate that 
there is negligible frequency effect at sunset minus two. However, the 
curves adopted by the Commission are substantially different for the 
higher and lower frequencies.... It should be recognized [also] that use 
of sunset minus two to determine the limits of permissible radiation ef- 
fectively confines protection to the Class I station to that instant in the 
evening transition period. From that moment until the sign-off of the 
Class II station,several hours later, skywave interference has rapidly 
built up." 


[2404] 

9. Radio Service Corporation of Utah, licensee of Station KSL, 
states, in support of its Petition for Reconsideration, that: (1) "...a 
median level of interference for the two-hour period preceding sunset 
and the similar period following sunrise would be a more meaningful 
measure of the interference to be permitted than the rule adopted by the 
Commission... The Commission should base its protection criteria 
on SS-1 interfering field intensities... [and] standardize upon the 100 
uv/m groundwave contour of Class I stations as the contour to be pro- 
tected...‘ (2) "The Commission's Report and Order appears to ignore 
the cumulative effect of several interfering signals on Class I-A station 
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service areas... [which] poses a threat which would further degrade the 


services to areas dependent largely or entirely on service from clear 
channel stations." (3) [The Commission should] "eliminate the bonus 
hours of existing limited time stations [which provide]...a multitude of 
radio services to urban areas at the expense of sparsely settled rural 
areas... which is hardly consistent with the overall public interest. ° 
(4) [The Commission should] "stay the effectiveness of the Report and 
Order until a ruling is made on this petition for reconsideration and any 
other similar petitions filed in this proceeding." 
10. Daytime Broadcasters Association, in its Opposition to Peti- 
tions for Reconsideration or Rehearing and for Stay, states that: (1) Wn nn 
It is shocking in the extreme that after numerous proceedings aa ra 
than a dozen years, consisting of comments, evidentiary hearings and 


oral arguments. ... [there] should have [been] the temerity to seek recon- 
sideration and stay of the Commission's Report and Order in this proceed- 
ing... Matters relied upon. . . [in support of the requests for reconsider - 
ation and stay] are identical to the claims advanced... over the course of 

- the past dozen years and were fully considered and reconsidered by the 
Commission in these proceedings and were previously spelled out by the 
Commission in its tentative and proposed decision." (2) "- Tueser® no 
justification after all of these years for... continu[ing] the freeze. . 

[which has meant] withhold[ing] consideration of and action upon a - 
number of frequencies which constituted a substantial portion of the radio 
spectrum that had been allocated to the standard broadcast service [with] 
the result [of creating] an artificial scarcity of frequencies availab e for 
the establishment and successful operation of local standard broadcast 
stations... [while] clear channel stations continued to enjoy huge pro- 
tected service areas which, with the passage of years, were less and 

less justified on the basis of the service rendered and the needs and 
interests of the communities located within these areas." In its Motion 

to Accept Late Filing, DBA states that the one-day lateness was due to 

a three-day lapse between filing date with the Commission and DBA's re- 


ceipt of certain of the above referenced petitions. | 
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[2405] 
Contentions Made By The Clear Channel Stations 
11. The arguments made in the petitions of CCBS and the clear 
channel licensees mentioned above may be divided into three categories: 
(1) those attacking the standard of protection -- against daytime skywave 
interference as it exists at sunset minus two hours -- adopted in our 


Report and Order; and urginga more restrictive standard such as sunset 
minus one hour or sunset; (2) those attacking the validity of the permissible 
radiation curves from a technical standpoint; and (3) other contentions. 

12. Adequacy of protection to be afforded Class I stations. Sev- 
eral of the petitioners (CCBS, NBC, Stations KSL and WLW) oppose the 
adoption of the permissible radiation curves on the grounds that the degree 
of protection afforded Class I stations on the basis thereof is inadequate. 
The licensee of Station KSL proposes alternatively a criterion of limitation 
of daytime skywave interference based upon conditions at one hour instead 
of two hours before sunset. Other petitioners seek instead a measure of 
protection based upon propagation conditions at sunset. Data has been sub- 
mitted indicating that the Commission's criterion, based on conditions at 
sunset minus two hours, will allow considerable interference from daytime 
skywave propagation at various times within the intervals under considera- 
tion, and that a more restrictive criterion would permit less objectionable 
interference during these periods. 

13. The matter of the balance between the degree of protection to 
be afforded Class I stations and the degree of restriction to be placed upon 
Class II stations has been covered exhaustively in hearings, oral argu- 
ments, and comments from interested parties over a period of years, and 
in the Commission's Proposed Report and Order of March 11, 1954, and 
Report and Order of September 18, 1959. The Commission is well aware 
that its criterion will not ensure the protection of the 0.1 mv/m ground- 
wave contour of every Class I station throughout the entire post-sunrise 
and pre-sunset period, and also that the substitution therefor of some 
other criterion, such as those proposed by CCBS, KSL, and WLW, would 
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result in less extensive daytime skywave interference to Class I stations. 
These and related facts have been taken into thorough consideration, with 


the result that the present criterion, based on the requirements for pro- 
tection to the 0.1 mv/m contour at sunset minus two hours, has been 
selected as "representing a reasonable balance" between permitting ex- 
cessive interference and imposing prohibitive restrictions on Class ut 
stations. As we pointed out in our September 1959 Report and Order (para- 
graph 17), we must keep in mind "the necessity of reaching an appropriate 
balance between the objectives of sufficient protection and provision for 
adequate service by a sufficient number of stations during daytime hours. W 
We affirm the decision therein reached. | 
| 
[2406] | 

14. With regard to the CCBS data indicating that the Commission’ 8 
criterion does not afford protection from objectionable interference at sun- 
set minus two hours in every instance, we are of the opinion that this in 
no way invalidates the use of this criterion. The Commission is not com- 
mitted to afford and has not stated that it would afford, absolute protection 
from daytime skywave interference at sunset minus two hours or at any 
other particular time. The criterion adopted is based upon skywave prop- 
agation conditions at sunset minus two hours; in the interest of simplifica- 
tion, however, it was necessary to generalize or select average values for 
certain factors. While the criterion does not afford complete secopd- 
hour protection in every instance, on an overall basis it affords the degree 
of protection to the service of Class I stations which, on balance, we have 
considered to be most desirable. 

15. Inthe interest of simplicity, also, computation of interfering 
signals was avoided in the formulation of the procedure for determining 
maximum permissible radiation. It is not possible without adopting some 
other, necessarily considerably more complicated, scheme of determining 
permissible radiation, to take into account the cumulative effect of several 
interfering signals, as suggested by Station KSL. Whatever sea might 
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be gained from the adoption of such a different approach is outweighed 
by the complication involved and accordingly the suggestion must be re- 
jected. 

16. Validity of Permissible Radiation Curves. With regard to 
the objections of NBC, CCBS, CBS and WLW to the use of extrapolated 
data as a basis for the maximum permissible radiation curves, this mat- 
ter has been considered thoroughly and reviewed in detail in the record 
prior to the referenced Report and Order. The pertinent background may 
be summarized as follows: (1) on the basis of six years of recorded 
measurements made on 17 transmission paths, values representative of 
the 10% skywave field intensity were derived for various frequencies at 
several times with respect to sunset; (2) for each frequency, a ratio was 
obtained of the value at a particular time and the value at the time of sun- 
set plus two hours; these ratios are hereinafter referred to as the SS#1, 
$S, SS-1, and SS-2 data; (3) when the data for SS #1, SS, and SS-1 was 
plotted, a certain trend was clearly apparent in each instance and curves 
of the ratio vs frequency were drawn for each of these three times; in 
each instance, the ratio increases with frequency, this increase being 
most marked at SS-1 and least marked at SS41; (4) when the corresponding 
set of ratios for SS-2 was studied, it was found to define no trend at all, 
and to comprise nothing more than an isolated set of values forming no 
pasis for any conclusion as to skywave propagation at SS-2; (5) it was 
thought that groundwave propagation had been included in the readings at 
SS-2 and that the values therefrom obtained were therefore useless for 
the present purpose; (6) according to accepted theory, the absorption co- 
efficient of skywave during daytime hours is considered to be simply re- 
lated to the cosine of the sun's zenith angle, 


[2407] 
so that in the neighborhood of sunrise and sunset the diurnal curve should 
have, in logarithmic units, a rather long straight section; on this basis, 
SS41, SS, and SS-1 data may be extended back to SS-2 by straight line 
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extrapolation on logarithmic paper; (7) this last has been done, the 
values obtained from measurements at SS -2 being discarded in favor of 
the extrapolations from values obtained from measurements at SS-1, 
SS, and SS £1; (8) the criterion adopted in the Report and Order and the 
earlier Proposed Report and Order is based upon limitation of Class I 
station radiation to a level which, under the propagation conditions indi- 
cated by the extrapolated data for SS-2, will not invade the protected 
contour of the Class I station. | 
17. To summarize, (1) data based on post-SS-2 measurements 
followed a consistent pattern which was in accordance with skywave 


transmission theory; (2) data based on SS-2 measurements departed from 
this pattern and could not be explained on the basis of skywave transmis- 
sion theory; (3) accordingly, it was believed that certain of the SS-2 
measurements reflected factors other than skywave propagation; (4) the 
Commission regarded the SS-2 measurements as inconclusive and ire- 
sorted to extrapolation from post-SS-2 measurements in accordance with 
accepted mathematical procedures and with the best understanding of sky- 
wave propagation phenomena. The Commission's measurements and the 
evaluation thereof described above, have not been supplemented by any 
substantial body of additional measurements by any party herein, hor have 
any pertinent modifications of basic theory been advanced. 
18. The objection that the extrapolated data does not agree with 
the data derived from SS-2 measurements is therefore without basis, 


since, as pointed out in the preceding paragraph, extrapolation from 
post-SS-2 data was resorted to for the very reason that the SS-2 data 
based on measurements did not afford a sound basis on which to proceed. 
The extrapolated data would thus be expected to differ from the data 
based on SS-2 measurements. The statistical averaging process adopted 
here is no different from that used in numerous places in our standard 
broadcast standards such as average receiver rejection used for estab- 
lishing interference ratios. | 
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19. With regard to the testimony of the Commission's engineering 
witness quoted in the NBC petition and set forth above (par. 8), the testi- 
mony quoted meant that on the basis of measurements and ratios for each 
frequency the diurnal curves could be acceptably extended for times before 


sunset only as far as sunset minus one hour, since the SS-2 measurements, 
and ratios based thereon, established no trend line from which the diurnal 
curve could be extended, on this basis, to an earlier moment in time such 


as SS-2. The witness was then asked: "The dotted lines [for times earlier 
than SS-1] represent extrapolations 2" He answered: ‘That is correct, they 
represent extrapolations. These extrapolations are made on the basis of 

the following sort of consideration: 


[2408] 

On rather sound theoretical grounds it is known or believed that the ab- 
sorption that characterizes the diurnal curve is simply dependent upon the 
cosine of the sun zenith angle, so that the diurnal curve as plotted on 
logarithmic paper - would be the loop of the cosine curve. The portion 
of that cosine group in the neighborhood of sunset will be, to a pretty good 
approximation, 2 rather long straight line. So that with same assurance 
the diurnal curve can be extrapolated to a straight line for some distance 
to earlier times." If the two portions of the witness's testimony are read 
in sequence as they appear in the record, it is clearly apparent that it is 
the SS-2 measurements which "-afforded us no sound basis for extending 
the diurnal curve - to hours earlier than (SS-1)", and that it is the extra- 
polated data which rests upon"- rather sound theoretical grounds" - and 
can be accepted "-with some assurance." Therefore NBC's summarization 
of the Commission witness's testimony as being that "there was no sound 
basis for extending the diurnal curve. ...to hours earlier than the first 
hour before sunset" is erroneous. 

20. The attack on the validity of the criterion which we have 
adopted is largely aimed at our conclusion, on which the criterion is 
based, that at SS-2, as at later times, skywave propagation efficiency 


| 
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varies with frequency so that it is less at lower frequencies and greater 

at higher frequencies. Some of the petitioners argue that, at SS-2, sky- 
wave propagation efficiency is approximately the same for all of the stand- 
ard broadcast frequencies; others, that, at this point in time, transmission 
efficiency is greater in the lower frequencies. These conclusions are said 
to be supported by the SS-2 measurements. For reasons just stated, these 
measurements were disregarded in the preparation of the diurnal curves 
and the permissible-radiation curves, which instead were based on a 
sound extrapolation process which clearly supports our earlier conclu- 
sion that skywave propagation is less at the lower frequencies and greater 
at the higher. In any event, even if these SS-2 measurements were as- 
sumed to be significant and to establish definitely a different relationship 
between frequency and skywave radiation at SS-2, we would not be justified 


in basing a limitation upon them, because of the very obvious fact that the 
limitation is to apply during four hours per day (two hours before sunset 
and two hours after sunrise), and the variation of skywave transmission 
efficiency with frequency during the major portion of this period, wath 
the greater efficiency occurring in the higher frequencies, has been def- 
initely established by measurements and has been acknowledged by al 


interested parties. | 


[2409] 

21. Other contentions of the clear channel parties. CBS has 
suggested the following alternatives to the Commission's criterion! (1) 
that SS-2 data be utilized in the form of a simple radiation vs mileage 
restriction irrespective of frequency; (2) alternatively, that SS-1 data 
which shows frequency radiation be utilized as the basis for a criterion 
similar to that derived by the Commission on the basis of the extrapo- 
lated SS-2 data; (3) alternatively, that a limitation based on the extra- 
polated SS-2 data for 1600 kc, which is the most restrictive limitation 
under the FCC criterion, be applied to all frequencies, as an interim 
measure, and that an industry committee be appointed to study daytime 
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skywave propagation and recommend some appropriate standard of pro- 
tection. These suggestions must be rejected, for reasons already stated © 
in connection with our adoption of SS-2 conditions as the basis for protec- 
tion and the validity of our criterion. As to the suggestion concerning an 
industry committee, the matters involved here have been gone into 
thoroughly during the extended course of this proceeding, and there is no 
warrant for postponing the final resolution of this proceeding pending 
further study as proposed. . 

22. Existing Limited Time Stations: One petitioner (KSL) has 
requested that "bonus hours" of operation for existing Limited Time Sta- 
tions -- hours after local sunset but before sunset at the location of the 
co-channel Channel I station -- be eliminated; another (CCBS), that 
existing Limited Time Stations be required to modify their present oper- 
ations, if necessary to afford protection to their respective co-channel 
Class I stations, or to relinquish their "bonus hours". In the Report 
and Order adopted September 18, 1959 it was concluded that existing 
service, "to which listeners have become accustomed and have come 
to rely upon" is of positive value and that it is not in the public interest 
to curtail or disrupt such service. We reached this conclusion both as 
to existing Class II operations during daytime hours and as to operation 
by existing Limited Time Stations during "bonus hours." (See pars. 21, 
24.) We adhere to this conclusion. 

23. CCBS has proposed that an allocations study be undertaken to 
determine which of the existing Class II stations can be changed from 
their present Class I channels to other Class I or Class III channels to 
accomplish a minimum mileage separation of 1200 miles between co~- 
channel Class I'and Class II stations. The Commission is of the opinion, 
however, that such a study would involve dislocations and the expenditure 
of time and effort disproportionate to the limited service gains which, at 
best, could be expected to result. 
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24. Argument that the new rules would result in modification 

of license" of Class I stations: Crosley (WLW) urges that adoption of 
the rules promulgated in our September Report and Order would result, 


in effect, in "a modification of license of Class I stations..." because 
with the limitation adopted some daytime skywave interference would 
occur, at some times, within the 0.1 mv/m contours of Class I stations. 
25. This contention must be rejected. As we pointed out in our 
September 1959 Report and Order (pars. 2 and 3), Section 303(f) of the 
Communications Act directs the Commission to "make such regulations 
not inconsistent with law as it may deem necessary to prevent interfer- 
ence between stations....". It is left to the Commission to determine 
what interference is Reeenane and what degree of protection against 
objectionable interference should be imposed. Our Rules as they existed 
prior to our September Report and Order did not recognize daytime sky- 
wave interference. We have reached a determination that such interference 
exists, and that in the case of new Class II facilities (and certain changes 
in existing Class IZ facilities) restrictions should be imposed to limit the 
extent of this interference. This decision we have implemented through 
permissible-radiation curves, designed to afford a reasonable degree of 
protection to the service of U.S. Class I stations against daytime skywave 
interference. We recognize, as mentioned above, that the protection at 
§S-2 will not be complete in all cases; but there is no practicable | means 
by which a general standard can be evolved which will achieve complete 


protection in all cases without being unduly restrictive in many situations. 


The imposition of these restrictions, and subsequent licensing of facilities 
on the basis thereof, in no sense will amount to a "modification of license, " 
put is rather the imposition of an additional restriction designed to afford 
reasonable protection to the service of Class I stations. 
Petitions filed by Limited Time Class II stations 
26. As mentioned above, the licensees of five Limited Time Class 
II stations (KJBS, KPOP, KXA, WNYC, and WOSU) filed petitions seeking 
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reconsideration of our September Report and Order insofar.as it adopted 
new Section 3.38 of the Rules. As adopted in that document, Section 

3. 38 provided that "no authorization for new Class II Limited Time 
facilities will be granted, " and no authorization for modification of 
existing Class II Limited Time facilities would be granted involving a 
change in frequency, an increase in power, a change in antenna radiation 
pattern, or a change in station location. The following arguments are 
made in these five petitions in opposition to what is called the "freeze" 
thus imposed on Limited Time operations; (1) the restriction on Limited 
Time operations was not within the scope of the Notice of Proposed Rule 
Making issued in this proceeding in 1947, which related to daytime trans- 
mission and interference; (2) while the Proposed Report and Order adopted 
in March 1954 afforded notice that the Commission contemplated a rule 
requiring all Limited Time stations to sign off at local sunset (thereby 
ending, both for existing and for future Limited Time operations, the 
‘bonus hours" enjoyed by such stations located east of the co-channel 
Class I stations), there was no indication in that document that the Com- 
mission contemplated a complete ban on all new Limited Time operations 
and would confine existing Limited Time stations to their present facilities; 
(3) since the language of Section 3.38 relates to any substantial modification 
of facilities of Limited Time stations -- irrespective of effect on radiation 
toward the dominant co-channel station -- it is unsupported not only by 
any prior notice but by our September 1959 Report and Order itself, as 
well as being far beyond the scope of this proceeding. 


[2411] 

27. In our October 1959 Supplemental Report and Order herein 
(paragraph 6), we recognized that Section 3.38 as adopted in our Septem- 
ber Report and Order was unduly restrictive, and we adopted a new Sec- 
tion 3.38. This new section states again that there will be no authoriza- 
tion of new Limited Time stations or of modification of Limited Time 
facilities involving change in frequency, move of transmitter site materi- 
ally closer to the co-channel Class I station, or increase in radiation 
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toward such Class I station. But it does not bar modification of the ex- 
isting facilities of Limited Time stations in other respects -- e.g. ; move 
of transmitter site in a direction away from the co-channel Class I station 
or change in radiation pattern decreasing radiation in the direction of that 
station. 2/ | 

28. The chief difference in mode of operation between Class II 
Limited Time stations and Class Il daytime-only stations is that the for- 
mer, where located to the east of the dominant co-channel station, are 
not required to sign off at local sunset but are permitted to operate during 
the "bonus hours" from 1ocal sunset until the hour of sunset at the Class I 
station. Therefore, any restriction on future Limited Time authorizations, 
such as that which is imposed by Section 3.38, amounts chiefly to a re- 
striction on "bonus hours." This subject was included in our Notice of 
Proposed Rule Making issued herein in 1947, since Class I operation 
during these hours involves skywave transmission by these stations during 
a period when daytime conditions prevail over part, though not all, of the 
path between the eastern Class II and the western Class I station “7 i.e, 
"daytime skywave transmissions" within the language used in that notice. 
In any event, the matter of "bonus hours" was specifically raised in our 
Proposed Report and Order herein adopted in March 1954, in which we 
proposed (paragraph 32) to end operation by all Limited Time stations 
during these hours by requiring them to sign off at local sunset, regard- 
less of location. This proposal clearly gave all parties notice that we 
contemplated restriction on "bonus hours", established a firm basis for 


the post-sunset | 


1/ Some of the petitioners express doubt as to the exact meaning of 
Section 3.38 as promulgated in our September Report and Order, for 
example as to whether an existing Limited Time station would be permit- 
ted to change frequency or make other changes if it went to some basis of 
operation other than Limited Time. We believe this possible ambiguity 
has been cleared up in the new Section 3. 38 as adopted in our Supplemental 
Report and Order; this section is intended to apply to and impose restric- 


tions on authorizations of facilities to be operated on a Limited Time 
basis. Thus, if an existing Limited Time station wishes to convert to 
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daytime-only operation, Section 3.38 would not apply to authorization 

of changes in its facilities, which would be governed by other applicable 
rules. Similarly, if an existing Limited Time station wishes to change 

to a frequency of another class, it no longer would be a Limited Time 
station, and Section 3. 38 would not apply. However, if an existing Limit- 
ed Time station wishes to change to another U. S. Class I frequency, under 
the provisions of Section 3. 38 it cannot do so and remain a Limited Time 
station. 


[2412] 
restrictions on future Limited Time authorizations which we have sub- 
sequently adopted in Section 3.38, as modified in our Supplemental Re- 
port and Order and gave all interested parties opportunity to comment 
on the actions proposed. We have set forth in our September Report and 


Order (par. 23) the reasons why such restriction is in the public interest; 


we affirm that conclusion. 

29. The only other respect in which Limited Time operation dif- 
fers from daytime-only operation (and therefore the only other respect in 
which Section 3.38 has possible significance) is that Limited Time stations 
are permitted to operate during nighttime hours which are not used by the 
dominant station on the channel (see Section 3.23(b)). There are only a 
small number of Limited Time stations, and in practice, few of these 
operate during additional hours on this basis (though two of the petitioners, 
KJBS and KPOP, enjoy some nighttime operating hours not used by the 
dominant stations on their frequencies). We do not believe it is in the 
public interest, or the interest of orderly administration, to maintain 
for future authorizations a class of station which has no significance other 
than possible operation during such hours as the dominant station may not 
operate -- hours which are, of course, subject to change at any time as 
the dominant station may decide to change its operating hours at night. 
Accordingly, except for those modifications of the facilities of existing 
Limited Time stations which are permitted under Section 3.38, we adhere 
to our conclusion that there should be no new Limited Time authorizations 
of any kind. This rule of course does not apply to operation by existing 
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Limited Time stations with their present facilities. Where an existing 
Limited Time station seeks to make changes in its facilities which would 
be precluded by new Section 3.38, and to retain its privilege of operating 
during nighttime hours not used by the dominant co-channel station, con- 
sideration will be given to permitting such operation if it is shown, in 
a petition for waiver presented in accordance with Section 1.307 of our 
Rules, that the public interest would be served thereby. 
Petitions for Stay and for Amendment of Section 1. 351 
30. In connection with their petitions for reconsideration, four 
of the parties representing clear-channel stations (CCBS, Crosley, | | NBC 
and KSL) have requested that the effective date of our September 1959 Re- 
port and Order be deferred until final disposition of their petitions for 
reconsideration. CCBS, in addition, requests that Section 1.351 of our 
Rules, the "freeze" rule, which was modified on the same date as the 
September Report and Order, 2/ be further amended so as to: (1) provide 
that the "freeze" on certain standard broadcast applications covered by 
the Rule will be retained not only pending a final decision in Docket 6741 
(the Clear Channel Proceeding) but also pending final action on the peti- 
tions for reconsideration in the present Daytime Skywave proceeding if 
that occurs later; and (2) re-impose the "freeze" with respect to the six 


I-B frequencies which were 


ee | 
2/ FCC 59-971, adopted September 18, released September 22, 1959. 
[2413] | 
removed fromit by our September action amending this section -- 1 500, 
1510, 1520, 1530, 1540 and 1560 ke. CCBS also asks that as to applica- 
tions for the frequencies 940 ke and 1550 ke, which were removed from 
the "freeze" in September 1958, final action on such applications be 
withheld if they do not conform to the criteria which CCBS in its petition 


for reconsideration would have us adopt in Docket 8333. 
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31. The five Limited Time petitioners mentioned above, who 
seek reconsideration of our action adopting Section 3.38, also request 
a stay of the effective date of that rule while their petitions are under 
consideration. 

32. For the reasons set forth above, we find no merit in the peti- 
tions for reconsideration filed by the clear channel parties, or (in view 
of the modification of Section 3.38 adopted in our October Report and 
Order) the petitions filed by the five Limited Time stations. These peti- 
tions are therefore denied. There is therefore no reason to stay further 
the effective date of the various changes in the Rules which we have 
adopted herein. ‘With respect to CCBS' request for amendment of Section 
1.351, since we deny herein the petition for reconsideration filed by that 
party, as well as all other pending requests for reconsideration, it is in- 
appropriate to consider amending Section 1. 351 in the respects requested, 
or to withhold action for the reason requested upon applications involving 
the frequencies 940 ke or 1550 kc. CCBS' petition is denied in these re- 
spects. 

Other Matters 

33. Pleadings considered: As mentioned above, Daytime Broad- 
casters Association filed an "Opposition" to the petitions for reconsider - 
ation filed by three of the clear channel parties (CCBS, Crosley and NBC), 
on November 5, 1959, some 14 days after the filing of the petitions to 
which the opposition was directed. Accompanying this pleading was a 
"Motion to Accept Late Filing", reciting that the NBC and CCBS petitions 
were not received by DBA's counsel until three days after they were filed 
with the Commission and that therefore good cause exists for accepting 
DBA's late pleading. We conclude that good cause exists, DBA's "Motion" 


is granted, and its "Opposition" has been considered herein. 3 


3/ Consideration has also been given to a pleading filed by NBC on No- 
‘vember 27, 1959, which was occasioned by the issuance of our Supple- 
mental Report and Order in October. This second NBC petition for recon- 
sideration (also requesting a stay of our Supplemental Report and Order) 
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merely reiterates NBC's objections to the standards of protection which 
we have adopted, adding no new arguments or data. It is denied. No 
other parties have filed petitions after the release of our Supplemental 
Report and Order. 
Consideration has not been given herein to an "Opposition to [Peti- 
tions for Reconsideration" filed by the licensee of WNYC on November 10, 
1959. A covering letter attached to this pleading states that counsel] for 
CCBS, NBC and Crosley, whose petitions are the subj ect of the "Opposi- 
tion", have agreed to the late filing by WNYC. However, there is no re- 
quest that we accept and consider this pleading, and no good cause for the 
late filing thereof is shown. Agreement of opposing counsel is of course 
not in itself "good cause" for the acceptance of a late-filed pleading) and 
the WNYC "Opposition" has therefore not been considered herein. 


[2414] 
Conclusion 
34. In view of the foregoing, IT IS ORDERED: 

(1) that the "Motion to Accept Late Filing” filed herein on 
November 5, 1959, by Daytime Broadcasters Association Is 
GRANTED, and the accompanying "Opposition to Petitions for 
Reconsideration or Rehearing and for Stay" filed by Daytime Broad- 
casters Association on the same date IS ACCEPTED; 

(2) that the Petitions for Reconsideration, Petition for Re- 
consideration and Stay, Petition for Rehearing, and Petition, for 


Reconsideration or Rehearing, filed herein respectively by Co- 
lumbia Broadcasting System, Inc., Radio Service Corporation of 
Utah, National Broadcasting Company, Inc., Clear Channel 
Broadcasting Service, and Crosley Broadcasting Corporation, 
all on October 22, 1959, and the Petition for Reconsideration and 
Stay of Supplemental Report and Order filed on November 27, 
1959 by National Broadcasting Company, Inc., ARE DENIED. 

(3) that the Petition for Reconsideration and Rehearing and 
for Stay, Petition for Reconsideration of Rule 3. 38, Petition for 
Reconsideration and Stay of Effective Date of Rule 3. 38, Petition 
for Reconsideration in Part and Postponement of Effective Date, 
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and Petition for Partial Reconsideration and Stay of Effective 
Date, filed herein respectively by City of New York Municipal 
Broadcasting System (WNYC), The Ohio State University (WOSU), 
Standard Broadcasting Company (KPOP), KJBS Broadcasters 
(KJBS), and KXA, Inc. (KXA), all on October 22, 1959, ARE 
DENIED, ‘except insofar as the relief requested therein has been 
granted by the Supplemental Report and Order issued herein. 

(4) that the Petition for Stay and Request for Stay Order, filed 
herein by'Clear Channel Broadcasting Service and Crosley Broad- 
casting Corporation, respectively, on October 22, 1959, ARE 
DENIED. 
; FEDERAL COMMUNICATIONS COMMISSION 


/s/ Mary Jane Morris 
Mary Jane Morris 
Secretary 
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Adopted: December 9, 1959 
Released: December 11, 1959 


IN THE 


UNITED STATES COURT OF APPEALS 
FOR THE DISTRICT OF COLUMBIA CIRCUIT 


No. 15,552 


CLEAR CHANNEL BROADCASTING SERVICE 
AND 
WSM, INC., 


Petitioners, 


UNITED STATES OF AMERICA 
AND THE 
FEDERAL COMMUNICATIONS COMMISSION, 


Respondents. 


PETITION TO REVIEW AND SET ASIDE 
ORDERS OF THE 
FEDERAL COMMUNICATIONS COMMISSION 


To the United States Court of Appeals for the District of Columbia Circuit: 


Petitioners bring this action to review and set aside orders of| the 
Federal Communications Commission, and respectfully show: 


I 
JURISDICTION AND VENUE 


Petitioner Clear Channel Broadcasting Service (CCBS) is an 
association of twelve independently owned and operated Class I-A standard 
broadcast stations licensed by the Federal Communications Commission. 
Its principal office is in the District of Columbia. Among other things, 
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CCBS was organized to improve clear channel broadcasting service in 
the United States and to that end has participated on its own behalf and 

in a representative capacity in proceedings before the Federal Communi- 
cations Commission affecting clear channel service. 


Petitioner WSM, Inc., a Tennessee corporation, is the licensee of 
WSM, Nashville,! Tennessee, a Class I-A standard broadcast station, and 
is a member of Clear Channel Broadcasting Service. 


Respondent Federal Communications Commission is an independent 
agency created by Act of Congress. 47 U.S.C. $151 et seq. 


This proceeding is brought by petitioners under Sections 402(a) and 
405 of the Communications Act of 1934, Sections 2 and 4 of the Judicial 
Review Act of 1950, and Section 10 of the Administrative Procedure Act. 
47 U.S.C. §§402(a), 405; U.S.C. §§ 1032, 1034; and 5 U.S.C. § 1009, respec- 
tively. ; 


Venue is based upon the provision of Section 3 of the Judicial Review 
Act of 1950 which provides for judicial review of final orders of the Fed- 
eral Communications Commission in the United States Court of Appeals 
for the District of Columbia Circuit. 5 U.S.C. $1033. In addition, petitioner 
CCBS has its principal office in this judicial circuit. 


na 
NATURE OF THE PROCEEDING 


On September 22, 1959, the Federal Communications Commission 
* 
released a report and order, and on October 28, 1959, a supplemental 


*x 
report and order, promulgating technical standards to determine the 


maximum permissible daytime skywave interference to the service of 
Class I stations caused by new and existing co-channel Class II stations. 


* o7 F.C.C. 587; 18 Pike & Fischer Radio Reg. 1845. 
* o7 F.C.C. 690; 18 Pike & Fischer Radio Reg. 1857. 


* 
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Petitioner CCBS has actively participated in all phases of this) 
proceeding, the so-called Daytime Skywave case, since its inception, 
And as a party adversely affected by these orders, CCBS, on its own 
behalf and on behalf of its station members, filed a timely petition re- 
questing the Commission to reconsider and stay certain portions of its 
orders pending a hearing on the matters set forth in the petition. Peti- 
tioners contended that the standard of protection against daytime sky- 
wave interference adopted by the Commission was not only inadequate, 
but disregarded recognized theories of radio propagation and actual 
field radiation measurements. On December 11, 1959, the Commission 
released the order here challenged, denying in all respects the relief 
petitioners requested. The order is officially reported at 27 F.C.C. 825 
and unofficially at 18 Pike & Fischer Radio Reg. 1858b, and a copy of 
the order is attached to this petition. 


| 
= | 
GROUNDS FOR RELIEF 


The Commission's orders establishing permissible daytime sky- 


wave interference to the service of Class I stations from co-channel Class 


II stations are invalid: 


(a) for the reason that they are arbitrary, capricious, and 
unreasonable; 


(b) for the additional reason that they are not supported by 
substantial evidence and do not set forth an adequate 
basis for the action taken; 


and for the further reason that they are contrary to 
Sections 303(£), 303(r) and 307(b) of the Communications | 
Act of 1934. | 


IV 
RELIEF PRAYED 


Petitioners pray that this Court review the action of the Federal 
Communications: Commission, enter a decree setting aside the orders 
of September 22, October 28, and December 11, 1959, and award such 
further relief as may be just and equitable. 


Respectfully submitted, 


/s/ Reed T. Rollo 
Reed T. Rollo 


/s/ R. Russell Eagan 
R. Russell Eagan 


/s/ Joseph DuCoeur 


Joseph DuCoeur 
of 


Kirkland, Ellis, Hodson, Chaffetz 
& Masters 

800 World Center Building 

Washington 6, D. C. 


Attorneys for Petitioners 


February 9, 1960 
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[ Recv'd U.S. App. D.C. Apr. 28, 1960] 
PREHEARING STIPULATION 


I, Counsel for Petitioners, Clear Channel Broadcasting Service 
and WSM, Inc., and for Respondents, United States of America and ‘Federal 


Communications Commission, hereby stipulate that the issues presented 
by the above-entitled case are as follows, it being agreed that the parties 


do not concede the correctness of any factual or legal premises which 


may be implicit in the formulation of the questions: | 
Whether the rules promulgated by the Federal Communications 

Commission establishing permissible daytime skywave interference to 

the service of Class I broadcast stations from co-channel Class II sta- 


tions are invalid | 


(1) in that the technical and engineering reasons and 
evidence upon which the Commission relies to sup- 
port its rules are arbitrary, capricious and unreason- 
able; 
in that the rules are not supported by substantial, 


reliable and probative evidence because they dis- 
regarded recognized theories of radio propagation 
and certain field radiation measurements; 

in that the rules are contrary to and in excess of the 
authority granted the Commission in Sections 303(f) 
and 303(r) of the Communications Act; and 

in that the standards of protection against daytime 
skywave interference adopted by the Commission 
were inadequate and in violation of Section 307(b) 

of the Communications Act. 


II. Counsel for all the parties further stipulate: 

1. Petitioners will serve and file their brief on or before 

June 30, 1960; Respondents will serve and file their brief on or before 
July 30, 1960; and Petitioners will serve and file their reply brief, if 
any, on August 15, 1960. | 


318 


2. The Joint Appendix will be filed on or before June 30, 1960. 
References to the record appearing in the briefs of the parties shall be 
to the page numbers in the original record certified to this Court. In 
the Joint Appendix there will be set forth, in addition to the consecutive 
numbering of the pages of the Joint Appendix, the original record page 
numbers in bold type and indented in a manner which will render it 
convenient for the Court to locate the pages referred to in the briefs. 


Respectfully submitted, 


/s/ Richard A. Solomon 
Attorney, Dept. of Justice 
Counsel for United States 

of America 


/s/ Max D. Paglin 
Assistant General Counsel 
Federal Communications 
Commission 


/s/ Joseph DuCoeur 


Counsel for Clear Channel Broad- 
casting Service and WSM, Inc. 


April 27, 1960 


[| Recv'd U.S. App. D.C. April 29, 1960] Before: Fahy, Circuit Judge, 
PREHEARING ORDER in Chambers. 


Counsel for the parties having submitted their stipulation dated 
April 27, 1960, pursuant to Rule 38 (k) of the General Rules of this Court, 
and the stipulation having been considered, the stipulation is hereby 


approved, and it is 

ORDERED that the parties proceed according to the stipulation 
dated April 27, 1960, and that the stipulation and this order be printed 
in the joint appendix. 


Dated: April 28, 1960 


